ity Of Alberta 


il 


win 


\ 
0 0002 08900 67 





Ex AIBRIS 
UNINLRSLTACIS 
AIBERCAEASIS 











Sees ae 


Digitized by the Internet Archive 
in 2021 with funding from 
University of Alberta Libraries 


https://archive.org/details/sramathematicsleO05deva 








SRA 
MATHEMATICS 


LEARNING SYSTEM TEXT 


M. Vere DeVault 


Professor of Curriculum and Instruction 
University of Wisconsin 


Helen Frehmeyer 


Classroom Teacher and 
Educational Consultant 


CANADIAN CONSULTANT 


William Bober 


Supervisor of Mathematics 
Edmonton Catholic School District 


Herbert J. Greenberg 


Chairman, Department of Mathematics 
University of Denver 


Stanley J. Bezuszka 


Director 
Boston College Mathematics Institute 


SCIENCE RESEARCH ASSOCIATES (CANADA) LIMITED 


Toronto, Montreal 
Chicago, Palo Alto, Sydney 
Henley-on-Thames, Paris, Stuttgart 


© 4975, Science Research Associates (Canada) Limited 
Adapted from SRA Mathematics Learning System. 


© 1974, Science Research Associates, Inc. 


Printed in Canada 





CONTENTS 


1 numeration and numbers 


Your goal2 * Romannumerals ¢ Writing and using large numbers ° | 
Place-value names for numbers ¢* Progress Check 13 ¢ Reviewing 
subtraction * Progress Check 15 ¢ Reviewing addition ¢ Progress 


Check 17 * Rounding * Progress Check 20 ¢ Application of estimation 
Checkout 22 


2 whole numbers x and = 


Your goal 24 ¢ Looking for patterns in products ¢ Primes 
of multiplication ¢ Estimating answers * Computing answers ¢ Progress 
Check 34 ¢ Multiplying multiples »* Multiplying two 2-digit numbers 
Progress Check 38 « Relating multiplication to division e¢ Finding more 
prime numbers ¢ Remainders ¢ Estimating and dividing ¢ Progress 
Check 46 « Dividing by a 2-digit number ¢ Applications * Checkout 52 


3 geometry 


Your goal 54 « Points and line segments « Rays « Lines * Congruent 


line segments ¢ Parallel lines »* Perpendicular lines « Angles ¢ Curves e 
Polygons ¢ Applications * Checkout 72 





e Application 


Sees araRY i 


LIBRARY 
UNIVERSITY OF Ai REpTA 


Your goal 74 * Comparing fractional parts »* Looking at fraction models =» 
Progress Check 80 ¢ Comparing more fractions ¢ Fractions greater than1 
Progress Check 85 * Renaming fractions ¢ Finding equivalent fractions °« 
Finding the simplest name ¢« Progress Check 89 «¢ Adding fractions »« 
Subtracting fractions ¢ Progress Check 95 « Applications ¢ Checkout 98 


5 division 


Your goal 100 ¢ Reviewing division * Progress Check 104 «© Dividing by 

a 2-digit number e¢ Estimation * Applications ¢ Extending division skills « 
Progress Check 113 ¢ More division »* Checking division computations « 
Progress Check 117 * A shorter way to write division * Checkout 122 


6 math sentences 


Your goal125 ¢ Operation and relation symbols ¢ True, false, and open 
sentences ¢« Using math sentences to check answers e« Finding solutions 
Progress Check 134 « Looking for word clues ¢ Writing sentences °¢ 
Special word problems ¢ Checkout 144 


7 fractions 


Your goal 146 ¢ Reviewing renaming ¢* Adding mixed numbers and 
renaming sums ¢ Subtracting mixed numbers ¢ Progress Check 155 
Subtracting mixed numbers with renaming ¢ Progress Check 157 « 

Adding fractions with unlike denominators ¢ Progress Check 162 = 
Exploring multiplication ¢ Progress Check 168 ¢ More on multiplication « 
Progress Check 172 «¢ Applications »* Checkout 175 


8 decimals 


Your goal177 * Money e Place-value names ¢ Progress Check 182 « 
Adding and subtracting decimals »* Progress Check 186 e¢ Applications °« 
Checkout 189 


9 measurement 


Your goal 191. - Sl symbols, prefixes, and units +» Estimating and measuring 
lengths « Capacity, mass, and temperature « Progress Check 203 -« 
Standard packaging + Measuring time +» Measurements and decimals « 
Adding and subtracting measurements « Mixed practice e Checkout 216 


Your goal 218 * Common denominators ¢- Adding fractions and mixed 
numbers with unlike denominators ¢ Subtracting with renaming « A 

method for finding a common denominator ¢« Addition and subtraction 

practice e¢ Progress Check 229 ¢ Multiplying fractions and mixed numbers 
Progress Check 235 ¢* More about multiplication * Checkout 239 


ll finding, organizing, 
and reporting information 


Your goal 241 « Tally charts ¢ Making bar and line graphs e¢ Looking at 
other kinds of graphs ¢ Finding an average or mean « Applications 
Charts and schedules ¢ Maps andscales e¢ Probability experiments 
Checkout 268 


Your goal 271. * Symmetry in the world ¢ Making symmetrical figures °« 
Finding lines of symmetry ¢ Applications ¢ More investigation of symmetry 
Finding congruent parts ¢ Optical illusions * Checkout 288 


13 computation 


A special review chapter 


Glossary ¢« Index ¢ Tables of Measures 








& WHITE’S NEW COMPLETE ARITHMETIC. 


An Abstract Number is not applied to a particular 
thing or quantity; as, 4, 6, 20. 

A concrete number is composed of concrete units; and an 
abstract number, of abstract units. 


Art. 6, A Problem is a question proposed for solu- 
tion. 


Art. 7. An Example is a problem used to illustrate 
a process or a principle. 


Art. 8. A Rule is a general description of a process. 


Art. 9. In the Written Solution of a problem, the 
results of the successive steps are written. 

In the Mental Solution of a problem, the results of 
the successive steps are not written. 


NUMERATION AND NOTATION. 


ORAL EXERCISES. 


1. How many tens and how many units in 37? 65? 
84? 90? 75? 18? 60? 80? 

2. Read 29; 47; 85; 70; 77; 90. 

3. How many hundreds, tens, and units in 368? 
427? 549? 608? 680? 600? 806? 860? 800? 

4. Read 452; 506; 560; 600; 784; 690; 900; 909. 

5. How many ten-thousands and how many thou- 
sands in 48500? 83250? 50400? 60070? 82405? 

6. Read 37500; 84250; 70840; 92080; 90900. 

7. How many hundred-thousands, ten-thousands, and 
thousands in 456048? 707803? 680435? 700450? 


650048? 805347? 170480? 
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Here is a copy of two pages 
from a math book used in 
1883. It was written for people 


2 your age. 
4) Compound Numbers... .... 135 
5| Longitude and Time... +. . 139 
ees 1 Abourhow oldas 
this book? 
TRATION, 
Tifosi ee fps page is marked v. 





What does v stand for? 


3. How would you have done 
back in those days? 
Answer the problems 
on the page. 





Il? Then he walked 


south. How many 
west. How many 









A radio station in Roma had 
a treasure hunt. The treasure 
map told the direction to go. 
There was also a code to tell 

~ how far. Sam decided to join 
the hunt. He walked all over 
the city. He started at the star 
and walked XX blocks east. 
Can you figure out how many 
blocks is XX? Then he walked 








| 
; 





What does IV stand for? IV 
Vv 
VI 
Vil 


What is the pattern here? 


What does IX stand for? IX 
Xx What is the pattern here? 
XI 
What do you think XII stands for? 


What does XIX stand for? XIX 
XX 
XXI 
XXII 


What does X stand for? XX? XXX? 


What is the pattern here? 


The code name for 50 is L. The code name for 40 is XL. 
Nis] 
XLII 
XLIII; What is the pattern here? 
XLIV 
XLV 


What does LX stand for? LXX? LXXX? 


The code name for 100 is C. What is the code 
name for 90? for 95? 99? 101? 200? 


The code name for 500 is D. The code name for 400 is CD. 


Have you found the master code yet? There is one. 


1. Look for the pattern here. CD 


CDxX 
CDXxX 
CDXXxX 
CDXL 
2. What is the code name for— 
a 450? b 499? c 500? d 501? e 600? f 700? g 800? 


3. The code name for 900 is CM. What is the code name for 950? 999? 
4. What is the code name for 1000? 


5. The code that we’ve been using is called the roman numeral system. 
Thousands of years ago the Romans used it for their arithmetic. 


Copy and complete the following roman numeral chart. 


standard numeral ———————————. 1 2 3 4 5 


fOImansiUlveke | Il 2? 2? V 





6 if 8 9 10 
VI 2 ? IX & 





11 12 13 14 15 











XI ? it 4 ? 
49 50 51 90 Se 100 seieeen| 0:1 400 450 460 
XLIX ie LI tf € C Cl CD GD ? 


499 500 501 900 SHEN) 1000 1001 





? D DI fe v M ? 


Rosa went to a movie. On the 
way she passed the jewelry 
shop. She noticed that some 


of the clocks had roman ta The building the theater was 
numerals on their faces. What } in had a cornerstone. On it was 
time is it when the big hand | bl ee the roman numeral MCMXX. 
points to II and the little hand | ee) This numeral tells when the 
points to 1X? | building was built. How many 

' <2 Ne years ago was that? 


The movie Rosa saw was 

Gone with the Wind. At the 
beginning of the film, at the 
bottom of the credits, she saw 
the roman numeral MCMXXXIX. 
This tells when the film was 
made. When was Gone with 

the Wind made? 


After seeing the movie, Rosa cx 
decided to read the book. The A 
first pages in a book are 

often numbered with roman 
numerals written with little 

letters. What page comes just 

before page xix? 





Our number system can be thought of as a | 


code too. A visitor from another planet 
might try to figure it out the way you tried 
to figure out the Romans’ system. 


If our visitor were very smart, he might 
start to organize his information like this. 


Copy the chart. Complete as many of the 
headings as you Can. 


The chart can be called a place-value chart. 


They would look at this pattern. 


ac) 


oO Oo N DOD a FEF WD PD 


10 
11 
12 
13 
14 
15 
16 
17 
18 
aS) 


20 
21 
22 
23 
24 
Zs) 
26 
26 
28 
29 


101 


31 41 
i i 102 


What would be the next numeral 
that would help them break our code? 





They would get to 100 and think, 
“Aha! a new key to the code.” 





Your chart can hold a very large number. How large? 
, Write the largest numeral that will fit, using only the digit 9. 
Pretend that is the number of dollars you have in the bank. 


, Can you read that number? 


3 Is that number the largest number in the world? 
l Could the chart be made bigger? Where would you add columns? 


Big numbers are a part of our lives. We see 

them when we read about the— size of the national debt 
distances travelled in outer space 
amount of energy generated in a power ptant 
population explosion 


And you're full of big numbers too. When you cut yourself, 
there is proof that you have blood inside you. How much? 
An adult has about 5000 millilitres in his body. 


Now think about a tiny box—very tiny. Think about a box that is 
the size of a cubic centimetre. Now think about a smaller box. 

So small that 1000 of them would fit into the cubic centimetre box. 
Fill one of these 1000 boxes with a speck of blood. 


Do you know there are about A Ap 00 red cells in that box? 


An adult has about 35 000 000 000 000 red cells in all. 





Each of us has a lot of a lot of things. 


Numbers like 35 000 000 000 000 are so large they 
really don’t mean anything to us. It’s hard to imagine 
actuaily counting that number of things. We can get 
some idea of “how many” if we study our number 
code. A place-value chart helps. 


Here is part of a place-value chart. 
It has places for thousands. 


What is the value of 4 in 6423? 

What is the value of 9 in 921 060? 
What is the value of 5 in 654 000? 
What is the value of 9 in 709 600? 





[ins [nis [oe 





How is this chart different ? 


What is the value of 5? 
What is the value of 7? 
What is the value of 2? 


1. Draw a place-value chart with nine columns. Put each digit 
of the following numerals in the correct column. 


a_ 1000 000 b 792 245 000 c 601001 


2. Put the following numerals into the same chart. 


Six million, eight hundred thousand, twenty-five 
Ten thousand, one hundred 

Twenty-one million, three hundred thousand, four 
Seventy-two 

One million, one hundred thousand, one hundred 


oad o ® 


a ‘i pte 


Mercury is about 58 000 000 km from the sun, 
Venus is about 107.000 000 km from the sun, 
and Jupiter is about 768 000 000 km from the sun. 


Notice the spaces in the numerals. 
What place-value groups do the spaces separate? 


Spaces make numerals for large numbers easier to read. 
Spaces separate millions from hundred-thousands, 

and thousands from hundreds. 

Spaces are seldom used in a 4-digit numeral. 





How many spaces would be needed for each of the following numerals? 
820069423 6124971 97431275 


When we place numerals in a place-value chart, we must have 

a digit in every column. But when we read numerals aloud, 

we don’t always say every place-value label. For example, we read 475 607 000 as 
‘four hundred seventy-five million six hundred seven thousand.”’ 






Write standard numerals for the following: 
1. Sixty-two million, four hundred seventy thousand, seven hundred. 
2. Three hundred ninety million, one hundred thirty-one thousand, fifteen. 


3. Four million, eight hundred sixty thousand, five hundred two. 


Be able to read the following numerals. 
4. 620975000 5. 66300700 6. 2030500 


About the only time you need to write the words for numerals 
is when you write a cheque to pay for something. 
Then it may be very important that you know how. Why? 


3 a 


= 


Marck, [7S 


. ix 270.00 


ER OF- i eas OL 
Lim hae op — 
fxlix_ts 





This is a standard cheque form. Notice the amount of 
the cheque has been written in wolgs and with a numeral. 
Why do you think this is? The ;¢, means no cents. 


But a cheque for $1.25 would be written out as One and a dollars. 


Suppose you had inherited a million dollars. You put the money 
‘in the bank. Now suppose you wanted to buy some of the things 
listed below. Draw cheque forms and write out some cheques. 
Do not spend more than $1 million. 


Food for everyone in Island from Gilligan New clothes from 
town from the Foodery Co. Water Products Emperor's Emporium 
$119 000.00 $36 595 000.00 $29.67 


A new home from Five golden rings from Ten shoes for the right foot 


Jiff Construction Co. Partridge Pear Co. from the Prince Shoe Co. 
$499 427.00 $463.56 $65.58 


Stereo and records from Accountant from TV knobs 
the Dip-Disc Record Co. Lax Tax & Company from Base TV Service 
$3095.00 $10 270.00 $4.75 





il 


Numbers have many names. The focus on this page 


is on a number's place-value name. 2|0|0|0 
What does 2345 mean? One thing it means is Te 
2000 + 300 + 40 + 5. It could be written this way: SE 5 


2345 and we are back where we started. 


bhat does 
° this stand for? 


1. Look at another number and one name for it. 





92 875 a How many ten-thousands? ————> 
b How many thousands? +] ~ 4 
c How many hundreds? >| be 
d How many tens? ase inion 
e How many onés? 5 


2. One more time. 

a 8000—How many thousands? 
Get another name. 

b 8000—How many hundreds? 
Get still another name. 

c 8000—How many tens? 
And another. 

d 8000—How many ones? 





3. Makea|T |h |t | 0| chart of your own. Answer these questions. 
a How many thousands in 1000? b How many hundreds in 1000? 
c How many tens in 1000? d How many ones in 1000? 


Now let's really get rolling. 


The place-value names will be spelled out this time. thousands | hundreds | tens | ones 
How many names are there for— 

3204 a5 |S 2 5| 4 

Is this a correct name? 2 12 eyes 

- Is this a correct name? 3 1 Lone. 

How about this one? Z 2 4|14 


If you wonder, take time to add them. 
Add the last one, for example. 







PROGRESS CHECK 


er cr nec nn 


It’s your turn. Make a chart with the word names 
for each place value. Find at least two other place-value names 
for each of these. 


(4.) 5279 (2) 2621 (3_) 4886 7065 


You use this sort of renaming a lot when you subtract. 
Here’s a really hard one to use as an example. 


® 2000 There is no doubt about it— 
=" 789 2000 must be renamed. Can 


you get the job done? Try it. 











1. Rename 342 for subtraction. 
a 342 What name should be used for 342? 
— 134 ehundreds wetens % ones 
b 342 What name should be used for 342? 
apel'Ou 2? hundreds “tens 2? ones 
c 342 What name or names should be used for 342? 
= pay fesh ? hundreds ? tens ? ones 
ale — a id 5 13 
BB 
2. In this problem, 63 has been renamed as 5 tens ? ones. — 24 
ore 
3. Which numbers in the following problems require renaming? 
a 65 b 82 c 92 d 56 e 48 f 96 
ee =a) eos nll? — 39 See 
4. Look at these renamed numbers. Where did the 9s come from? 
319/14 0191 97/10 
AO 4 1009 
— 3/815 =e 4255 
Che ee Dyes, 
Do these subtraction problems. 
5. 965 6. 847 7. 5486 8. 1000 9. 900 10. 1000 
a9 — 49 ae ASETS ale ( => 86 — 999 





If you can figure out this renaming, you’ll 
probably never have a problem with subtraction. 1605 
Think about what you are doing as you compute. = 957 


Be honest with yourself. Was it a very hard problem for you? 
- If so, you may need some special help. 


PROGRESS CHECK 






















Subtract. 
a b- c d e 
Group(1) 67 58 239 356 482 
ced 23 = 26 356 — 162 
_Group(2) 20 38 65 173 184 
aos 9 ay a 64 = 78 
Group(3) 295 368 526 540 505 
= 76 259 88 99 OT 
Group(4) 671 506 701 800 400 
— 184 — 254 — 355 — 962 = 367 
Group(5) 5273 4672 3598 6042 9004 
— 648 e569 — 1489 — 5256 = 4425 


I) 


Do you remember how to check a Here is a model of the renaming situation 
subtraction problem? when we add. 


tens |ones 
523 344 Subtraction is ‘take 
e179 aie le away’; so to check, 


344 ? just “put it back.” +9] | 

ce ? || 7—torbe 
renamed 
1 ten and 
7 ones 


Look at the relation between subtraction 
and addition again. 


Renaming was required. 


Pay a 
4639 
+ 587 
5 226~——16 is renamed ? ten ? ones. 


dc: is renamed ? thousand ? hundreds. 





ADD 








teed 2. 58 3. 99 4. 156 Dac OO 
+61 eo 1 at 89 alee TA ae ks 

6. LO 7. 164 8.45/73 oS: 4327 10. 6367 
OO ao1-36 + 427 + 894 TOO vie 


The secret of accuracy in addition If you have to rename, there is 


is knowing the addition facts. still no problem for you. 
527.6 
+ 4512 6879 
1a + 5624 






506 29 



































oe +25 as ~ oo) Fac 
Group (2) 58 83 76 257 562 
4 9 118 re: + 418 
Group (3) 156 627 518 231 472 
a 76 + 99 + 95 SG ior 
Group (4) 664 743 526 462 275 
+ 187 + 298 + 634 + 336 i796 
Group(5) 1467 2527 2762 5514 8006 


+ 294 OOO + 9258 + 2486 te oO 4 


ca we hae ‘— 


ttt tt tt tt ht a ttt tt a 
0 10 20 30 40 50 60 70 80 90 100 
Is 86 closer to 80 or 90? So round 86 to @. 


ls 38 closer to 30 or 40? So round 38 to @. 
ls 72 closer to 70 or 80? So round 72 to @. 
Is 24 closer to 20 or 30? So round 24 to M. 
Is 65 closer to 60 or 70? It’s halfway. Agree to round up to the nearest ten. 








oaoao oe 9 





et pt tt HH +H + 4+ 41 HHH $H#"####$ +1 4 HAH > 
100 200 300 400 ~ 500 600 700 800 900 1000 





a_ Is 240 closer to 200 or 300? So round 240 to Ml. 
b Is 779 closer to 700 or 800? So round 779 to Ml. 
c Is 516 closer to 500 or 600? So round 516 to Mf. 
d Is 991 closer to 900 or 1000? So round 991 to @. 
e ls 350 closer to 300 or 400? It’s halfway. So round 350 to @. 
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 
a_ Is 3500 closer to 3000 or 4000? So round 3500 to Mm. 
b Is 5750 closer to 5000 or 6000? So round 5750 to @. 
c ls 1470 closer to 1000 or 2000? So round 1470 to Ml. 
d Is 9612 closer to 9000 or 10 000? So round 9612 to @. 


Round each of these to the nearest ten. 
a 53 a os c 46 - d 97 e 55 


Round to the nearest hundred. 
a 138 b 670 c 465 d 851 e 949 


Round to the nearest thousand. 
a 2901 b 7499 c 4099 d 8610 e 1490 


The ability to round numbers will 
increase your ability to estimate. 
Ability to estimate will increase 
your computation skills, and 
increased computation skills will 
make everybody happy. 


If you have trouble imagining a 
number line, try this method: 


Round 87 to the nearest ten. 


You want a zero in the ones place. 


8(7) —Look at the ones digit. 
Five or more? 
Round up to 9 tens. 


Round 664 to the nearest ten. 
You still want a zero in the ones place. 
66 (4) —Look at the ones digit. Five or more? 
Round down to 66 tens. 


Now round 664 to the nearest hundred. 
Tens and ones places have zeros. 
664) — Look at the tens and ones. Fifty or more? 
Round up to 700. 


Round 949 to the nearest hundred. 
You want zeros in the ones and tens places. 
949) —Look at the tens and ones. Fifty or more? 
Round down to 900. 


Round 950 to the nearest hundred. 
960) — Fifty or more? Round up to 10 hundreds or 1000. 


Numbers can be rounded to the nearest 
multiple of 10, of 100, of 1000, of 10 000, 
of 100 000, of 1 000 000, and so on. 
For example— 
Round 15 401 to the nearest thousand. 
15 Look at the digits to the right of the 
place value you want. Five hundred or more? 
Round down to 15 000. 


9 Five hundred or more? Round up to 10 000. 


Now you should be able to guess 
how you can round to the nearest 
multiple of 100 000 and 1 000 000. 


20 





Write the standard numeral. 


(4.) Five hundred fifty-three million, six (2.) Twenty million, nine hundred ninety 


hundred thousand, twenty-three. thousand, nine hundred nine. 
(3.) One million, eight hundred fifty-eight Thirty-two hundred fifty-one million, 
thousand, two hundred five. seventeen thousand, fourteen. 


Round each number to the nearest ten. Then add the rounded numbers. 


(5.) 194 285 oe 136 


eo ree hO + 100 


Round each number to the nearest hundred. Then compute the rounded numbers. 


(8.) 897 569 423 


— 499 Oo aamckchs) 


Round each number to the nearest thousand. Then compute the rounded numbers. 


41) 9958 42) 5574 43) 8523 


O68 57 + 9897 = 1900 


Round each number to the nearest million. Then compute the rounded numbers. 


G4) 4.980 000 45) 5 271 190 ‘46) 67 809 100 


+ 1692 400. + 6 108 000 — 3955 000 


City 
Calgary 
Halifax 
Montreal 
Ottawa 
Vancouver 


POPULATION 
1891 census 
4 000 
38 495 
216 650 
37 269 
18 229 





1971 census 


403 319 
122 035 
1 214 352 
602 510 
426 256 


You will get reasonable answers 
if you round these large numbers 
to thousands. Operate with 
estimated answers. 


Which of the cities on the 1971 list has the 
greatest population? Which has the least? 


By how much did the population increase in 
Calgary between 1891 and 1971? 


How many more thousands of people lived in 
Halifax than in Vancouver in 1891? 


Was the difference between the population of 
Halifax and the population of Vancouver greater 
in 1891 than in 1971? 


If someone who lived in Ottawa in 1971 said the 
population of his city was about 600 000 people, 
would he be reporting correctly? 


If a person in Vancouver in 1971 said the 
population of his city was about 1 000 000, would 
he be reporting correctly? What if he said the 
population was about 500 000? What wouid be 
the best rounded number for him to report? Do 
you suppose there was a period of one month 
when the population was exactly 426 256? 


al 


CHECKOUT 

























Write the standard numeral for each of these roman numerals. 
a Ill b IV c XII d XxX e C 


Write a roman numeral for each of these standard numerals. 
ae b 10 Coe5 d 30 e 100 


Name the value of any underlined digit in this numeral. 
1 528 346 


Round each number to the nearest ten. 
Then round each to the nearest hundred. 














a 526 b 162 c 354 d 856 e 965 

Add. 

a 539 b 678 c sim) d 864 e 6826 
+ 93 + 102 + 385 + 479 + 1275 

Subtract. 

a 598 b 653 c 400 d 6728 e 8005 
aS 9 — 186 — 261 — 1619 — 1216 


Write each of these as a standard numeral. 
a_ Five hundred thousand, six hundred seventy-two 
b One thousand, one hundred one 








a ae nee oa Fold y your sheet again to have w writing | 2 
re space for the last OWE OG ee oe he 





























sae Ee ee: 
DG ian x 5 = a M x 3 
Foie 8 624 or rages Oe iowa At 507. «12,,~S—«6 80 
eee ee 


You will have to copy these problems and then 
compute. Sioa. hes 


13. 6) 126 14. ae, 15. 9)5783 16. 60) 2227 


Why do you think you were asked to do these problems 
before you started your study of multiplication and division? 





An array is a picture of rows and columns of objects. 
The picture usually forms a rectangular shape. 


This array has 2 rows and 3 columns. The number of 
rows and the number of columns represent the factors 
of a multiplication problem. The number of squares 

in all represents the product. 


ie 


Use squares or blocks. See if you can form an array that 
has more than one row for any of these numbers. 1, 3, 5, 7, and 9 


The numbers you have just worked with are the 
odd numbers between 0 and 10. You should have 
been able to make an array for only one of the 
odd numbers listed above. Which one? 


Look at the factors of the odd number that formed an array. 
Are the factors odd numbers? 


An even number is 2. All multiples of 2 are also even numbers. 
In other words, every even number has a factor of 2. 
Write the even numbers between 2 and 10. 


Make a multiplication table for factors 1 through 9. 
Use three different colors in the table. 


Use one color for the grid. 
Use the second color for every even number that you write. 
Use the third color for every odd number that you write. 


rt) 





MULTIPLICATION 
TABLE 


you just made 
for these questions 





a FON 3 


Are there more odd numbers or more even numbers in your table? 

Is the product of two even numbers an odd number? an even number? 
Can every even number be divided by 2? 

Is the product of two odd numbers an odd number? an even number? 


Can every odd number be divided by 1? by 3? 
(It shouldn’t take you Jong to answer that. 
The answer is in the first row of products) 


ls the product of every odd and even number an even number? 


What pairs of factors name each of these products? 
a 4 Dio c 16 dimZ5 
e 36 f 49 g 64 h 81 


Are all other products named by more than one pair of factors? 
How many pairs of factors? 


Is 11 a product of more than one pair of factors? 
ISt32 ls t77is192 





All products in your multiplication table except 1, 2, 3, 5, and 7 are 
called composite numbers. The word composite means ‘‘made up of 
parts.’’ A composite number is made up of parts called factors. Every 
composite number has at least one pair of factors besides 1 and itself. 


_ 82 is the next-largest number outside your table. It is 
a composite number. You know that because it is an 
even number. All even numbers have 2 as a factor. 


83 is the next number to consider. 
Is it prime or composite? 
It's an odd number, so 2 is not a factor. 
How many 3s in 83? 
There are more than 10, because 10 x 3 = 30. 
There are more than 20, because 20 x 3 = 60. 
There are less than 30, because 30 x 3 = 90. 
Try 25 threes. 25 X 3=75 There are more than 25. 
26 xX 3=78 There are more than 26. 
27 xX 3=81 There are more than 27. 
28 x 3=84 Too many! 3 is not a factor of 83. 





Go on. Investigate the next prime factor. 83 does not 

end in 5 or O, so you Know 5 is not a factor. 

How about 7? How many 7s in 83? 

There are more than 10, because 10 x 7 = 70. 

Try 11 sevens. 11x 7=77 
12x 7= 84 7 is not a factor 

of 83. So 83 must be 


a prime number. 





There are more prime numbers. But multiplication skills must be developed first. 
And we really need division to do this work efficiently. 
We will stop for now. We'll come back to primes later. 


| 





It’s your job to plan a weekend sports program for 
the whole town. Both students and adults are 
invited to take part. All kinds of sports are played 
throughout the year. You want to plan a tournament 
program. Before you can have a good tournament, 
you must have at least 6 teams for each sport. 

You don’t know how many people will sign up. 

But you do some planning anyway. 















\ ‘eeu? 





Copy and complete the charts. 


Ll For baseball 


Number of teams VOU 1.8420 W100 
Least number of people | 9 | ? | ? | ?/]?1| ? 


For volleyball (Same number as needed 
for women’s basketball.) 


Number of teams 421,6071/27-12Ca oa 
Least number of people | 6 | ?| ? | ? |? | ? 


For field hockey (Same number as 
needed for football.) 


Number of teams 1/6/7)|]8;]9)/10 


3 For men’s basketball 


Number of teams i VOHS7e | Srleoat dO 





Least number of people | 5 | ? | ? | ?|? | ? 


For curling (If you don’t know what this 
ice game is, look it up.) 





Number of teams 
Least number of people | 4 | ? | ?|?|? 1] ? 





2b 


Least number of people |11| ? | ? | ? | ? | ? 


For rugby (This is another game you 
might have to check on.) 


Number of teams fet ci On are 8/9110 
Least number of people |15| ? | ? | ? | ? | ? 


Oo Rr N 


There are millions of Boy Scouts in different countries around the 
world. Many Boy Scouts spend some part of the summer at camp. 
Much mathematics is required both in planning for camp and in 
operating the camp. 


Some mathematics used by campers and counsellors is estimated and 
x -some is exact. The evo 0 oes will eae you understand this. 































When should ite anOREtES be exact? 
When is a close guess good enough? Why? 





1. How much ice cream per scout should be 
stocked each week? 


® 2. How long will it take the camp director to ride 
from headquarters to a campsite on Pine Ridge? 


_ 3. If atroop can hike 18 km in a day, how many 
days will it take to get to Tooth of Time 
Mountain 60 km away? 


4. How many of the 20 troop members are still 
with the group at the end of the day? 


5. What is the distance in kilometres around the 
camp? 


6. A scout troop is planning to travel to the camp 
by bus. Each rider will pay $26. How much 
will the troop pay in all for transportation? 


A good guess can be called an estimate. 
An estimate is based on some thinking. 


i 


The camp wants to develop 6 new trails. About 22 
scouts will be needed to work on each trail. About 
how many scouts will be working on all 6 trails? 
Think 22 is close to 20. 20 x 6 is 120. 

An answer of 120 scouts would be a good estimate. 
Would there be more or less than 120 scouts? 


The camp bus averages about 70 kilometres per 
hour (km/h). It travels for at least 2 5 hours to 
reach camp. About how many km does it go? 
Think 23 hours is close to 3 hours. 


In 1 hour it goes about 70 km . 
In 3 hours it should go about 3 x 70, or 210 km . 
Would it be more or less than 210 km? 


Estimate these. 


a 3X 33= ? _ Think 3 xX 30=90, so 90 would 
be a good estimate. Would 3 X 33 be 
more than or less than 90? 


b 2x 87=? Think 2 x 90 = 180. 

Would 2 X 87 be more or less than 180? 
c 5x 24=? Think 5 x 20= 100. 

Would 5 X 24 be more or less than 100? 


d 3x 412= ?_ Think 3 x 400 = 1200. 


Would 3 X 412 be more or less than 1200? 
e 9x 279= ?_ Think 9 x 300 = 2700. 


Would 9 x 279 be more or less than 2700? 





- You have been estimating products. 
Even if you have to find the exact 
product, an estimate should be made. 

2 AN An estimate will help you avoid 
(Sea ae silly mistakes. 


Abert 
Seas By 
eoael | Gea 

“i A | 

viding! ny) ees 

wai Melina (POR 
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SES en ww? 


1 RQ : ‘¥ You will usually round one number before you 

; estimate. You will round so that you can estimate in 
your head. An estimate is just more work if you have 
to figure it out with pencil and paper. 


1. Compute these numbers in your head. 


ame. a0 b 4x 80 caebe<20 di6>a70 
e 8x50 Toc? < 60 g 7x90 h 38°30 
jee 200 j 5x-400 k 8 x 300 | 4x 600 


2. Tell if the exact product will be more or less than 
the estimate that is written. 


3 Bay OR ay Rory UE ns an 
less than less than 

~ inoccey NS WEN acer Ay ese MNO oy 
less than less than 


A @ will be in the place of the words more than / less than. 
But you will give the same kind of answer as you did before. 


e 9x47@9x50 f 8x63 @8 x 60 
g 5x 393 @5 x 400 h 4x715 © 4 x 700 


dl 














a2 


These two examples show ESTIMATE EXACT 
an estimated product and 3 X 30 = 90 32 
an exact product for 3 x 32. ye | 





96 
Round the two-digit factor and estimate the product. 
Then find the exact product. How does the exact 
product compare with the estimate? 


1. 2x 42 22 OPIS 3. 2x 24 4. 4x21 
Op 2s 6. 4x 12 Tue ere 8. 6x11 


These two examples show ESTIMATE EXACT 


an estimated product and 4x 30 = 120 28 
an exact product for 4 x 28. a4 
Notice that the answer in tele 


both cases has three digits. 

Write an estimate. Then find the exact product. 

9. 3x 26 10. 7x39 min rts 56 a 12. 5°38 
UKE 2K ike 14. 9x 48 15. 6x 16 16. 8x 25 


Are your answers reasonable? How do you know? 


17. Having trouble estimating? Practise rounding skills on these. 


a_ ls 42 closer to 40 or 50? b Is 39 closer to 30 or 40? 
c Is 33 closer to 30 or 40? d_ is 68 closer to 60 or 70? 
e Is 54 closer to 50 or 60? f Is 94 closer to 90 or 100? 
g Is 76 closer to 70 or 80? h_ Is 96 closer to 90 or 100? 
i 


Is 25 closer to 20 or 30? It’s halfway. We round up to 30. 


These two examples show estimated and 
exact products. The problem is 3 x 123. 
To what number should 123 be rounded? 





ESTIMATE EXACT 
3 X 100 = 300 123 tes 
x Ole 3 
369 
60 
300 (You can use either form 





369 of multiplication.) 


Estimate. Then find the exact products. 
Tce 214 Pos SPH Wo 3. 2x 443 


Sf CPA 6. 2x 124 7. 4x 411 
Are the answers reasonable? How do you know? 


AM 3 C232 
eh SoC Uy 


The next examples show estimated and exact products for 3 x 286. 


To what number is 286 rounded? 








ESTIMATE EXACT 
3 X 300 = 900 286 286 
x Onmex< 3 
858 
240 
600 
858 
Estimate. Then find the exact products. 
Ooi a2 if 10. 6 x 456 1521.6 12. 4x 462 
13. 8 x 564 143265 15 oa9 16. 9 x 278 
172 156483 18. 3x 514 19. 6x 973 20. 9 x 596 


Are the exact answers close to your estimates? 





4.) 4x 65 (2.) 6 x 28 (3.) 9x47 
(4.) 3 x 59 5.) 7x31 (6.) 2x18 


5 x 94 (9.) 1x 16 
22077 (12) 5 x 89 


Estimate these products. Do not compute 
the exact product. 


8 x 71 
8 x 39 


Oe 
Soo 


(3) 3x382 44) 7x745 5) 2 x 621 
(6) 8x914 = 7) 9x 381 (18) 7 x 861 
(9) 6x298 @0) 5x109 @1) 1x 580 
@2) 4x475 © @3) 8x659 = 24.) 9 x 344 


Find the exact products. 


@5) 914 621 @7) 774 382 








x 8 x 2 x hi x @) 
109 298 (1) 475 G2) 381 
4 5 x 6 x 4 x 9 











Do you think your answers are correct? 


Are they reasonable? a 


lie ima a ae 


Write the answers. 


4509356 20— 2. ome 6x 30.2: 3. 7x40=? 4. 5x40=?7 
30 x 20= 2 60 x 30= 2 70x 40= 2 50 x 40= ? 


300 x 20= ? 600 x 30= 7 700 x 40= ? 500 x 40 = 


_What is the pattern? Would the pattern help you find 
the answer to 600 x 40 = ? 


5. 8x 70= 2? 6. 3x 50= ? ie 9x 80= ? 8. 4 x 90 
60 x 70= ? 50 x 50= ? 60 x 80= ? 30 x 90 
300 x 70= ? 400 x 50= ? 300 x 80= ? 200 x 90 = 

What differences are there between this set of 

problems and the first set of problems? 

9. 8x 40= 7? 10. 6x 30= 7 11. 3x 70= 7? 12: 2x60)? 
50 x 20= ? 20 x 40= ? 80 x 30= ? 40 x 60 
200 x 80= ? 500 x 60= ? 800 x 70= ? 600 x 20= ? 


13. 





A small puttylike ball of material is packaged and sold 
by the Redi-Play Game Company. Cartons of Form-a-Ball 


contain 396 balls. The Shoppers’ Market ordered a few 
cartons for early in the season, but soon found it 
necessary to order many more. 


About how many Form-a-Balls were ordered in July? in August? 








About how many Form-a-Balls 
were ordered in April? 
396 is about 400, to the 
nearest hundred. 3 cartons 
of about 400 is about 1200. 

3 X 400 = 1200 


About how many were 
ordered in May? To the 
nearest ten, 12 is 10. 10 
cartons of 400 is 4000. 
10 x 400 = 4000 


How many were ordered in 
June? To the nearest ten, 31 
is 30. 30 cartons of 400 is 
12 000. 

30 x 400 = 12 000 


Estimate the products. 


1. 
4. 


re 


19 x 412 Zn 2o7ex OA 3. 30 xX 689 
586 x 59 5. 83 X 728 6. 61 x 163 ; 
41 x 832 8. 342 x 78 OU texas 


634 cartons are stacked in a warehouse. 
Each contains 40 bottles of shampoo. 
How many shampoo bottles are there all together? 


One estimate is 40 x 600 = ? 
11 





634 634 Why do we write 1 above the 3? 
_ x 40 or x 40 What does it represent? 
160 40x4 25360 
1200 40x 30 
24000 40 x 600 
20300 


Is the product close to the estimate? 


What numbers replace the question marks? 











745 WAS 
610) or x 30 
LOO. 6.5 2 
2-80 40 
2 SOx 700 
9 


An estimate of the product is 30 x 700 = 21 000. 
How close is this to the actual product? 


Estimate. Then find the exact products. 
1-5 3061 2.80 < 92 3. 70 x 49 
4. 60 x 897 5. 50 x 643 6. 90 x 357 


Compare each exact product with an estimate. 


Think of at least two situations where multiplication 
is needed to solve a problem. Are exact answers 
needed in both situations? 





teen a : 
ae - Sis Das 


32 x 48= 2 


Here is another example. 





The product will be about 30 x 50 = 1500. 


Can you explain why? 


When both factors are 2-digit 
numbers, you are really doing two 
multiplication problems. Then you 
put the two products together. 


76 
xP29 





tf 
ts 





Se) 


Estimate the answers. Complete the multiplication. 


48 « 48 
x 32 x 2 48 
96 %6 x 30 
1440 1440 
1536 








What is the final product? 


_ PROGRESS CHES 


Compare your estimates with the exact answers. 


(1923 


eo x 6 
ai 07,8 44 


x 20 x FBO 


@) 87 @) 
(8.) | 806 


x 60 xX 83 





256 709 


9 ey 4 





What are the two partial products? 






Multiplication and division are related operations. 


This is a factor. ee x 4 - Ue Siae This is the product. 


It tells how many sets It tells how many in all. 
- you are considering. This is a factor also. 
It tells how many in each set. 





Compare this multiplication to a related division equation. 


The product. ede 12 = i a Se This is the 


(How many in all?) second factor. 


This is one factor. 


If you can’t remember 54 ~ 6, you can ‘’hink What number x 6 = 54? 
If you can’t remember 36 ~ 4, you can Think What number x 4 = 36? 


It saves a lot of time if you can remember the division facts 
in the first place. How many division facts give you trouble? 
Find out. See how fast you can write the answers. 


a b Cc d e f g 
Unit Bare 246 64=8 32+ 4 49-7 54-56 45-9 
222486 V2aao 18=6 28 +7 24—3 (2a 0 36.2.6 
oy eye) 36 = 4 Siey7/ 21F 3 40=8 eee) 28 = 4 
4. 36-6 PA Wart} 610s) 56 = 8 637 42-6 81259 


ag 


When last seen, the number 83 had just been tagged as a prime number. 
What number comes next in the never ending search for prime suspects? 


Number 84 is in the lineup. 


But it’s not even a suspect. 85 can also be dismissed. 
84 is an even number. The last digit is 5, 
You know 2 is a factor of any even number. so 5 must be a factor. 
86? No luck. 99 
Here is another even number. a) 
But 87 looks suspicious. 20 
Is 87 a composite number? 3)87 
Use division to find out. 60 20x 3 
27 It is a composite number. 
27 9x3 .~«3 isa factor. 
0 


89 is the next number to check. 


29 The remainder tells you 12 R5 The remainder tells you 
9 3 is not a factor. 2 7 is not a factor. 

20 Ranch 10 

3)89 So find out if 7 is a factor. 7)89 8&9 must be qa 

60 20x3 LO) 10 27 

29 19 

oe Tes PRIME NUMBER 
2 5 


1. Use division to find the other primes between 90 and 100 (if there are any). 


2. How many more primes do you think there are? 


Remainders in regular computation are not a problem. 


Remainders in actual division can be handled in different ways. 
Sometimes common sense tells you what to do. 


1. 34 people want to go. Only 6 people could go 


- in each car. How many cars have to go? 5 R4 
6)34 
How many 6s in 34? 6 x 5 = 30 30 
6 X 6 = 36 4 


6 cars have to go. Or how many people 
have to stay home? 





2. There were 38 guppies. 8 people were going to divide them. 


4R6 
How many 8s in 38? 4 x 8 = 32 8)38 
5 x 8=40 32 
6 





What are you going to do with the remaining 6? 


3. 28 watermelons were ripe. 3 families are going to divide them. 


9R1 
How many 3s in 28? 9 x 3 = 27 3)28 
10x 3=30 27 


1 


What can be done with the remaining watermelon? 
If it were divided, how much would each get? 





4. The candy was 2 for 15¢. Tas 
How much will 1 bar cost? 2)15 You can’t pay 74 cents. 
Js, What will you pay? 


1 





4 


9)91 


3)76 


i? 


How many 5s in 91? 
There are more than 10, because 10 x 5= 50. 
There are less than 20, because 20 x 5= 100. 


18Ri1 
8 
10 
5)91 You know the answer is reasonable. 
50 10x5 The estimate was a number 
41 more than 10 and less than 20. 
40 8x5 
1 cs i 
Try These **” *“ 
2. 7)88 3)51 
3. 2)89 6)84 


If you want to make sure your answers are reasonable and 
correct, you can check your division. 


25R1 
5 


20 
There are more than 20: 20x3=60 93)76 
There are less than 30: 30 x 3=90 60 20x3 


16 
1:5 peers 


Ba | 


c d 
3)78 6) 68 
5)64 4)41 
9)96 5)78 


Multiply to check division. 


Add the remainder. + 1 


Choose one of the three estimates given. 


1. How many Qs in 160? 


Why did you pick the estimate that you did? 


How many 7s in 480? 
How many 5s in 390? 
How many 6s in 900? 
How many 3s in 420? 


How many 4s in 952? 


poy ae fe 


How many 2s in 875? 


a 


a 


a 


a 


Put your estimating skills to work. 


87R4 
te 
80 
6)526 
480 80x6 
46 
4221. 5 
4 


Try These ° oe 


10 nines 


50 sevens 
60 fives 
90 sixes 
90 threes 
100 fours 
300 twos 


20 nines 


60 sevens 
70 fives 
100 sixes 
100 threes 
200 fours 
400 twos 


30 nines 


70 sevens 
80 fives 
200 sixes 
200 threes 
300 fours 
500 twos 


You could have estimated 60. It would be O.K. 
NX Or you could have estimated 70. 
What would have happened if you had tried 90? 


9. 9)375 
10. 8)597 


b 


7)154 


5)785 
9)700 


d é 
4)565 7)623 
5)433 6)732 
6)541 3)906 


Mj 


Study this example. 5)644 
128 R4 
How many 5s in 644? rans 
10x 5=50 Oops! 20 
100 x 5=500 That’s about right. 100 
200 x 5= 1000 That’s too many! 5)644 
There are between 100 and 200 fives in 644. 500 100x5 
144 
100 20x65 
44 
40 8x5 
4 


The answer is reasonable. Is it right? Check to make sure. 
Multiply 128 x 5. Then add the remainder of 4. 
Is the answer correct? 


a b G d e 


Your turn. Try these. 1. 4)565 3)824 7)741 5)918 8)896 
2. 3)755 4)911 5)840 7)762 6)963 


Why not start thinking really big! 


How many 6s in 1200? 
If you answered 20, you were right. 
But there are a LOT more than 20. 
If you answered 200, you were really right. 
200 x 6 = 1200 
If you answered 2000, you were thinking too BIG! 
2000 x 6 = 12 000 


a 





Estimate. A How many 8s in 6500? B How many 4s in 2500? 
C How many 5s in 4100? D How many 7s in 2900? 
E How many Qs in 2750? F How many 6s in 4830? 
G How many 2s in 1652? H How many 3s in 2563? 


- 


One problem like this takes up a lot of paper. Are you ready? 


aie 2742RI1 
How many 3s in 8227? a 
1000 x 3= 3000 Not enough. 40 
2000 x 3=6000 That’s better. 700 
3000 x 3=9000 Too many! 2000 
The answer will be between 2000 and 3000. 30227, 
6000 2000 x3 
hh te BOOT 
WOW! That’s a lot of threes. B10) 700 x3 
a7, 
120g sa0Se3 
i 
6 2x3 
ee 


These problems are for very brave people only. Have a lot of paper ready. 


1. 4)4558 2. 6)7821 3. 5)9426 4. 2)5632 5. 2)1089 


If you got those done, you are a hero. Want to try these? 


6. 8)4347 7. 7)4927 8. 2)8641 9. 3)3003 10. 4)9416 


45 


You have come a long way in division. Below you will 
find an example of each type of division that you have 
done. Use these problems to check your progress. 


PROGRESS CHECK 





Group(1)7)63 9)81 6)54 8)48 
Group(2)6)76 5)63 4)81 3)45 


Group(3)7)497 6)612 9)990 8)648 
Group (4 ) 5)623 ERA 8)968 9)949 


And maybe you tackled these too. 
Group(5)8)2048  6)6720  5)6267  4)4820 


If you missed only one or two, you should feel very proud. 


If you missed more than one in group (1) or group @), you’d 
better get someone to help you. You need to get problems 
like these right or you'll be getting very discouraged. 


If you missed more than one in group @) or group @), go back 
and look at your work. Can you find your mistakes? Get 
someone to help you if you can’t find any mistakes. 





- 


1. 
2. 
3. 
4. 


How many 4s in 40? in 400? in 4000? 
How many 8s in 160? in 1600? in 16 000? 
How many 2s in 40? in 400? 


How many 20s in 40? in 400? 


LOOK OUT! 


bod seks, Sex TY ea! 


10. 


11. 


How many 8s in 6? in 60? in 600? 
How many 30s in 60? in 600? 

How many 12s in 24? in 240? in 2400? 
How many 9s in 360? in 3600? 


Are there a hundred 20s in 2794? 
Think 100 x 20= 2000 


Are there a hundred 30s in 2416? 
Think 100 x 30=3000 





Tell if the answer will be more than or less than the estimate given. 


5 Weep ag MOR We oy 
less than 
: more than 
c 1953 + 30 100 
- less than 


Pick the right symbol. 


e 9342+ 90 > or < 100 
g 1586+ 10> or < 100 





ASSO Sr) “MOE Sie 
less than 

Ay Ger ey MOO UE a6 
less than 


tf 2178 = 20> or = 100 
h 6051 = 30 > or < 100 


| 


EXAMPLE 


B 


30)810 


20)1380 


The quotient is less than 100, because 


100 x 30 = 3000. 


The quotient is greater than 10, because 


10 x 30 = 300. 
So how many 30s? 
20 x 30 = 600 
THINK 39 x 30 = 900 
The quotient is between 27 
20 and 30. oe7 
; 20 
How many 30s in 810? 30)810 
THINK 20 x 30=600 600 
How many 30s in 210? 210 
THINK 7x 30=210 210 
0 


Is the quotient between 10 and 100? 
How many 20s? Estimate. 


40 x 20 = 800 
50 x 20 = 1000 
60 x 20 = 1200 


70 X 20= 1400 Too big! 
The quotient is between 
60 and 70. 


Copy the problem and finish it. u 

60 
How many 20s in 1380?  20)1380 
THINK 60 x 20= 1200 1200 
How many 20s in 180? 180 
THINK 9 x 20=180 ane 


CHECK 30 


2/8 Nix 
Oc IN 
a3 3/9 


Check your answer 
with multiplication. 


wf, My 
< 


70)3426 ls the quotient between 10 and 100? 
THINK How many 70s in 3426? 
20 x 70 = 1400 Too small. 
40 x 70 = 2800 That's better. 
50 x 70 = 3500 Too big. 
The quotient is between 








40 and 50. sa noe 
40 
How many 70s in 3426? 70)3426 CHECK 70 
THINK 40 x 70 = 2800 2800 x 48 
How many 70s in 626? 626 560 
THINK 8 x 70=560 560 2800 
How many more 70s? 66 3360 
What is the remainder? to 
3426 
Your turn. Divide and check. 
1. 30)510 2. 60)3660 3. 40)2640 4. 80)3920 
5. 70)4970 6. 50)5050 7. 20)2000 8. 40)8080 
9. 80)6488 10. 30)3933 11. 60)1206 12. 90)2709 


Here is another time when remainders in division 
problems have to be treated with common sense. 
A bus could hold 40 passengers. 
80 wanted to go. How many buses? 
90 wanted to go. How many buses? 
160 wanted to go. How many buses? 
200 wanted to go. How many buses? 


ig 


Be an operator. 
Copy and complete this chart. 





There are 7 days in 1 week. Copy and complete these charts too. 









Number of dozens 





a0 
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CHECKOUT 


Write an estimate. Then find the exact answer. 























a b c d 
4: 420 107 596 Zo 
x Is) x 9 x 6 KAS 
oe: 424 25s 178 890 
<6 x 94 Keoi2 <ival 








3. 9)891 7)714 8)900 6)606 


4. 4)8328 3)1209 20)645 70)7210 





5. Think of some good answers for these. 
a_ If you buy a package of nails or a package of 
pins, one size will say ‘““Approximately 100.”’ 
What does that mean? Why is it printed on 
the package? Do you think there will be more 
or less than 100? How many more or less? 


b Chocolates are not always sold by the box. 
Do you have any way of knowing how many 
might be in 1 kg? If you want to make sure you 
have 50 chocolates, what could you do? 
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Suppose you dipped a 
sponge ball in ink. If you 
touched it to a piece of 
paper, what kind of mark 
would it make? 


If you rolled the balla little 
way, what kind of mark 
would it make? 


(Solis a eta TP a ce ee Ee al 


A 
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Imagine a ball such as that rolling straight, never starting 
or stopping, and never running out of ink. What kind of 


mark would it make? 


Can you imagine nothing? 
It’s pretty hard, isn’t it? 





Think of another point near 
the first one. 

(Dots can be used to show 
points. 
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Now try to think of just one 
point in space. 
That’s easy, isn’t it? 
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Now think of these two 
points anda path going 
straight from one to the 


other. You’re thinking about a figure called a /ine 
segment. The points at its ends are called endpoints. 


To help us talk about a line segment, we usually give 
letter names to its endpoints—A and B, for example. 


oo i 9 


A 


B 


Then we name the line segment by naming its endpoints. 
The diagram shows /ine segment AB. 


Do you know how many 
points are ina line segment? 


A B 

Point C is halfway between 

point A and point B. 

S r i 1 e Copy and label points A, B,andC. 
A Cc B 


2. Now mark a point halfway between point A and point C. 
Label this point D. Mark a new point halfway between 
point A and point D.Label it E. See if you can mark 
another point halfway between point A and point E. 


3. If you had avery sharp pencil and a microscope, could 
you keep on marking these halfway points? You can also 
mark halfway points between C and B, and so on. How 
many points do you think there are in a line segment? 
Could you mark all the points with dots? 


4G. A line segment consists of two points and all the points 
between them. 





R 

a) Do you think pointT is on line segment RS ? 
b) Is pointU ? 

c) Is point V on line segment RS ? 


rH 


o—_______________e © Look at line segment AB and point C. 
C Point B is between point A and point C. 


6-2 96 a Can you extend the line segment to get a line segment whose 


A B C endpoints are A and C? 

a ee e b Of course you can. Now suppose you mark point D 
A B C D so that point C is between point B and point D. 
o—____________e—___e—______-e __» c Could you extend the line segment again 

A B € D so that the endpoints are point A 


and point D? Do you think that 
you could keep on extending 
the line segment in this way? 





In the diagram above, the arrowhead shows that the figure extends 
without end. This figure is called a ray. 


arskook at the followinGeray sim qs gees 
J K 


This ray starts at point J, passes through point K, and continues 
without end. Point J is thought of as the “front end” point of the ray. 
But it is simply called the endpoint. 

How many endpoints does a ray have? 


b What is the endpoint of this ray? 


T The ray at the left is called ray ST. 
ees We always say the name of the 
endpoint first. 


ab 


What is the endpoint of ray AB? Ray AB begins at A, e—______e—_______+ 


passes through B, and continues without end. A B 
B is also the endpoint of a ray that passes through <+—______e@—_____ 
point A and continues without end. A B 


Now consider the following diagram. 


Point B can be thought of as the endpoint of two rays +—____e—______#—____e@ » 
that go in opposite directions. A B G 
We call this set of points a /ine. 


Here’s another way to think of a line. a ee o 
; : A B 
Start with line segment AB. 
Now extend it so that its new endpoints 6g eg 
_ are point C and point E. E A B G 
Could you keep on extending the line segment 
to new endpoints? Could the line segment be a ~ e e e . 
extended in both directions without end? E A B C 
We name a line after any two points on it. For example, 
this diagram shows line RS or line SR or line ST. 
The order of the letters doesn’t matter in naming a line. 
<——____e—_—____9—____e_____»> We have seen several pictures of lines. 
R 5 Ec Is it possible to draw an entire line? 


Not really— because a line goes on without end. 
We indicate this idea with arrowheads. 


ul 


1. Name this line in six different ways. 


<—@—______@—_________@> 
U 4 Ww 


We draw a picture of a line to express the idea 
of a line. In the same way, we draw pictures of 
points, line segments, and rays to express the 
ideas of points, line segments, and rays. 















2. Draw and label line XZ that includes point R. 
3. Draw and label line BC that includes points D and E. 
4. Draw and label line RS that includes points U, V, Y, and W. 


5. Draw two lines that include the same point. 


7. Mark two points. Label them C and D. 
Draw a line through point C and point D. 
If you can, draw another line through 
points C and D. How many lines are 
there through points C and D? 


Mark a point. Label it B. 
Draw a line through B. 
Draw another line through 
point B. Is there a limit 
to the number of lines 
that pass through 
point B? 


8. Mark a point. Label it E. Draw two line 
segments that pass through point E. 
Draw a line that contains both 
line segments, if you can. 


9. Mark and label two points, F and G. 
Draw two line segments that pass 
through both point F and point G. 
Draw a line that contains both 
line segments, if you can. 


10. Mark and label a point H. Draw two 
rays that have H as the endpoint. 
Draw a line that contains both rays, 
if you can. 


Pe pe open See nl ae Is line segment AB congruent to line segment EF ? 








A B 
a iF ay | 99 
22?What does © CONGRU ENT mean??? 
Z F 
When we say two segments are congruent, 
we mean that if you place one segment on the other, 
the segments will match exactly. 
How do you do that? 
2 2 2) \ & 
Ss he Ps Ne mee 
os B 
E F E F = = 
Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 
Figure 1 shows One way to tell if Trace one of the Then turn the This way you 
two line segments. they are congruent line segments. paper so that the can easily see 
is to place a line segment you if the two 
piece of paper traced is directly line segments 
over them. over the other. are congruent. 


1. If two line segments are congruent, are 
they the same length? 


2. Determine by tracing which two line 


segments are congruent. ._____, _—___—__ 6 N 
U V 

© 

R E F 
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The following exercises . 


can be done on geopaper. 
1. 


Draw and label a line segment BC. 

Draw another line segment that is congruent 
to line segment BC. How many line segments 
could you draw that would be congruent 

to line segment BC? 


Draw a line segment that is not congruent to 
line segment BC of exercise 1. How many 
line segments could you draw that would 
not be congruent to line segment BC? 


Mark and label a point D. Draw a line segment 
with point D as an endpoint that is congruent to 
line segment BC. How many such segments can 
you draw? 


Think about these questions. 


4. 


What would a table look like if opposite edges 
were not congruent? 


What kinds of problems would you have raising or 
lowering a venetian blind if opposite sides were 
not congruent? 


Are the opposite edges of a book congruent? 
What makes you think so? 


What would happen if the four legs of a table 
were not congruent? 


Could you slip the lid of a box down over the bottom 
of a box if the lid and the bottom were congruent? 
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In the picture a manhole cover is in the 
middle of an intersection. Which street 
does it lie on? 














If you looked down on a railway track from 
above, you might see something like this. 


The rails represent two lines that do not intersect. 


Line RS and line PT do not intersect. 
Such lines are said to be parallel to each other. 


In this diagram, point E is on 

how many lines? 
These two lines are said to intersect. 
E is the point of intersection. 





3. What can you think 
of that reminds you of two 
intersecting lines? 


4. Dothe rails of a straight track 
appear to intersect? 


5. If you walked along the tracks, 
could you find the intersection? 
Do the rails really intersect? 
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Parallel lines are \ines that do not intersect and are always the same distance apart. 
Find things in a room that suggest two parallel lines. 


Two line segments or rays are parallel if they 
are contained in two parallel lines. Find parallel 
line segments in a room. 


1. Which line segments look parallel? 2. Which line segments intersect? 


N 





<i D 
B : 
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3. Why are opposite sides of most boxes parallel? 


4. Can you think of a building that does not suggest 
at least one pair of parallel lines? 


5. Think of things of nature. What kind of lines do 
you see most often? parallel? straight? curved? 


2 





Line segments PQ and RS intersect. 
What do you notice about them? 


- The two line segments form square corners. 


These square corners are called right angles. 
P. S Q 


Two lines, line segments, or rays that form right angles are said 
to be perpendicular to each other. Above, line segment RS 

is perpendicular to line segment PQ and line segment PQ is 
perpendicular to line segment RS. 


Which of the following look perpendicular? M R 
H J I 
1 2 B 3. 4 
E N S 
K Cc 
O V 

2 F i 
5. Do angle ABC and angle DEF look like right angles? A 
6. Do they look congruent? D 
Not all angles are right angles. Some are larger than a B C F 


right angle, some are smaller. 


We can determine if any two angles are congruent by tracing. 


7. Trace to tell whether angle ABC is congruent to angle DEF. 


Line AB is parallel to line CD. 
Line EF is parallel to line H7/. 
How many angles are formed by these four intersecting lines? 





1. Trace angle AOF. Which other angles are congruent to angle AOF? 
Determine by tracing if there are any other congruent angles. 
Be sure to check all the angles. 


2. Trace the figures. Get two pencils of different colors. With one color shade 
a little of the inside of angle AOF and of all the angles congruent to 
angle AOF. With the other color shade a little of the inside 
of angle FOL and of all the angles congruent to angle FOL. 


You should not need more than two colored pencils. 
Do you see a pattern? Try to describe the pattern. 
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SYRUS BACKBITER, WEALTHY 
PLAYBOY, PHONES OUR HERO... 


- 





THE ContTINUING ADVENTURES oF 


RUCK TRACEAND'SEE . 
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AND HERE'S THE 
CRIMINAL CSHeT UP, CuRS) 
WHo STBLE MY WINDOW, } 
SEE HIS CowBoY BooTst 







TARRIVED Home THis 
MoRNING FROM BERMUDA TO 
SiscovER MY PRIZE PLATINUM 
WINDow (woart $45 000 $21.95) HAD 
BEEN RIPPED OFF. MY BUTLER s 
FOoT PRINTS ARE IN THE 

: SOFT CLAY. 













ovum HERO MAKES A TRACING OF THE 
ANGLE OF THE TOE-MARKS THAT WERE IN 





UPSTAIRS, INSIDE SYRUS's CLOSET 
TRACE-AND-Sce FINDS A PAIR OF CowBoY 
BOoTS BELONGING TO— You suEsseD iT— 

SYRVS BAcKRITER.~ 









OK TR. ROOKIES, WHOSE BooTS MADE THE FOOTPRINTS IN THE GARDEN 2 


em ’? 


BoTTOM OF BUTLER'S <coWBOY Boor 









BoTloM oF SYRuUS's CowBoY Bost 
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These sets of points are These sets of points are These sets of points are 

called curves. called closed curves. called simple closed curves. 
Why do you think they are What do you think is the 
called ‘‘closed’’? difference between a simple 


closed curve and a closed curve? 
Which of the oaks are curves? 
A closed Curve is a Curve that doesn’t stop or 
start at any particular point. If you were tracing 


a closed curve, you'd eventually end up where 
you began. 


Which of the curves above are closed curves? 


Simple closed curves made up of line segments are polygons. 
All these are polygons. 


oe ier a, 


You might think of polygons as being a family. The 
members of the polygon family are all made up of 
line segments. If polygons could talk and someone 
said ‘‘Hey, polygon,” all of them would answer. If 
you wanted a specific one, you would have to call 


it_by its first name. (The first names generally give 
a hint about the number of sides.) 
Polygons with five sides are called pentagons. 


Which of the following are pentagons? 


0 OO 


A regular pentagon is a pride and joy 2. Determine by tracing. 
of the polygon family. It looks like this: Are all sides congruent? 
Why do you think it is called regular? Are all angles congruent? 


Polygons with 6 sides are called hexagons. 


oe 


3. Which of the following are hexagons? 
ay oN } : | CS > 
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Does a square belong to the family of polygons? How do you know? 


In order to talk about polygons more easily, we usually label 

each corner point with a capital letter. The corner point is called 

a vertex of the polygon. Now when we say that square ABCD is larger 
than square XYZR, we know which squares we're talking about. 


Do the following exercises on geopaper. 


1. Start with figure ABC. Complete it so that 
you have each of the following: 


a_ triangle b rectangle c pentagon 


d hexagon e polygon f square 


All four-sided polygons are called guadrilaterals. 
Us 2. Draw a rectangle. Is a rectangle a 
quadrilateral? 


Draw a square. Is the square a rectangle? 
Is it also a quadrilateral? : 


Draw a pentagon. Is the pentagon a 
quadrilateral? Why? 


c 5. This is a quadrilateral. It is a parallelogram. 


Is this quadrilateral a rectangle? Why? 





A parallelogram is a quadrilateral whose 
opposite sides are parallel. 
Which side is opposite side BC ? 


Which side is opposite side BA ? 
Determine which sides are congruent by tracing. 


6. Is this rectangle a parallelogram? 
Which side is opposite side KL? 
Which side is opposite side KJ ? 
Determine which sides are congruent by tracing. 


Answer the same set of questions about a square. 
Then try to tell how all parallelograms are alike. 


8. You will be using the figure on the right four times. 


Copy GFE. Try to draw a quadrilateral that is not a parallelogram. 


a 
b Copy GFE. Try to draw a parallelogram that is not a rectangle. 


c Copy GFE. Try to draw a rectangle that is not a square. 
Copy GFE. Try to draw a square. 


You will be using the figure on the right four times also. 
a Copy BCD. Try to draw a quadrilateral that is not a parallelogram. 
b Copy BCD. Try to draw a parallelogram that is not a rectangle. 
c Copy BCD. Try to draw a rectangle that is not a square. 
Copy BCD. Try to draw a square. 








Look around yOu. 
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|COWBOY RON Boss 
HAS LASSOED A 
||SQUARE. AND 
-|{PULLED So HARD 


y THAT HE TILTED IT. 


| DETERMINE BY TRACING 
|}IF ALL FOUR SIDES OF 
| |THE NEW POLYGON ARE | 
| | CONGRUENT. 


DETERMINE. BY TRACING 
WHICH ANGLES OF 
THE NEW POLYGON 
ARE CONGRUENT- 


SUGGESTION: 


MAKE A TRIANGLE 


| | BY FASTENING 
| | THREE STRIPS OF 


| | CARDBOARD 
TOGETHER. WIT? 


PAPER FASTENERS. 


COWBOY RON Boss |S 
TRYING THE SAME 
TRICK WITH A 
TRIANGLE. WHAT 
Do You THINK 
WILL HAPPEN 2 





What is the shape of most dishes? 


What shape do you see most often inside a room? 


What shape are the sides of most boxes? 


What shapes are traffic signs? 
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What shapes 
can you fin 
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Look at the figures below. 


ue 


Cee ee ees ee 


Which are quadrilaterals? 
Which are parallelograms? 
Which are rectangles? 
Which are squares? 
Which are pentagons? 
Which are hexagons? 


Which are triangles? 


Which are regular polygons? 








What part of the chocolate Fractions, fractions, fractions. 
bar is being taken? You use them quite a bit. But 
you've got to be careful how you 
use them. By the time you finish 
this chapter, you will know the 
answers to these questions. Or 
do you know the answers now? 
Find out. 








What part of the cake is gone? 


1. Which fraction is the 
the largest ? 


3 2 3 


5 3 4 











2. Which fraction is the 


lf you worked for same size as 2 ? 


one-quarter hour, 
would you get : 
paid for an hour? 






3 4 


8 8 


DID Bio 


3. What are two other fractions 
that name the same number 





1S 
as & % 
What part of the garden You will learn much more than 
is in flowers? ae the answers to these questions. 
Ei) vals 2S Co Set your goal. 
§ DUD a) YN Ne y I’m going to learn about 


the idea of fractions. 
I’m going to review how 
to add and subtract 
fractions, too. 
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You have to really think when you are working with fractions. 
Pretend there are three pizzas. They are alike in every way. 


You get 4 of any one of them. 
The half you take won’t make any difference in the amount of food you get. 





Here you get 3. Here you get 5. Here you get 5. 
That is cut into two pieces. That is cut into three pieces. 
You get 2 You get 3 


: BUT you had better 


take another look at when 4 =>. 


_ 





When does 4 = § and § =2? 


Let’s trade. Let’s trade again and find out. 
rll trade you— rll trade you— 
4 of my allowance fors of your allowance 3 of my dollar for 2 of your dollar 
3 of my lunch for s of your lunch 3 of my 12 marbles for? of your 12 marbles 
4 of my dime fors of your dollar é of my 4 foré of your 6 


When you compare the fractional parts of the same thing, 4,3, 


and 2 are equal. When you compare fractional parts of 
different things, then you had better be careful. 


i 


Fractions can be 
shown by many 
different models. §& 
Here’s one kind. | 





| Copy and complete the chart to 
| describe the sets. 





Draw sets of objects. Shade 
0) enough of the set to show each a 
of the following fractions. 
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1. Geta sheet of paper. Fold it in half. Crease the fold. 
Open the paper. Lightly shade the left half of the paper. 


Refold the paper. Fold it in half again by matching 


the folded edge to the open edges. Crease this fold. 


- a 
b 


c 
d 


e 


How many parts now? 

Draw some horizontal lines over the part 

you have shaded to show 4 of the paper. 

What part of the paper is not shaded? 

What part of the paper does not have horizontal lines? 





. . 1 1 
Which is more, 4 or 4? 40rs?50r$¢? 


3. Refold the paper one more time. Fold it in half 
again. Crease the fold. Then open the paper. 


a 
b 


c 
d 


How many parts now? 


Draw vertical lines over the horizontal lines 
to show of the paper. (It will look like a 
checkerboard.) 


What part of the paper is not checked? 
What part of the shaded part is not checked? 


4. Turn the paper over. 


Mark 4 on the fold line where 4 stops 
and the next 5 begins. 


Mark 4 on the fold line where 4 stops 
and the next 4 starts. Mark 4 where two 
is stop and the next 4 starts. Finally 
mark 3 where three is stop and the next 
4 starts. Is there a fold line to show 4 a 


Mark eighths on the fold lines in the same way. 


3 5 


iat it % ‘ ty 
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Your folded paper will help you answer these problems. 


1. Which is more? 

















a Lord b Lors c sore d Or s e Vorg f zor? g Sori 
2. A number line can show fractions also. 

0 1 2 3 
———— pe | —— 

eee IE ose 
This is one unit. 

0 1 The segment from 0 to 1 is now divided 
St] . 

0 i > into 2 equal parts. 

2 2 2 

es a Why is this point called 3? 

0 1 Now the segment from 0 to 1 is divided 
—_—__+—_+——_+—++ + 

0 1 3 y into 4 equal parts. 

4 4 4 4 





\dbCUWhy is this point called 2? 


c Does 7 name the same part as }? 


d Why can this point be named ¢? 


e How many equal parts now? 


f Copy this number line. Write a fraction name 
for each point. 


3. List at least four fraction names for the number 1. 


4. List at least four fraction names for the number 0. 


18 


1 Stick with the number line for a while. 
This time the segment has been divided 











a = C 2 into 3 equal parts. Write a fraction 
name for each lettered point. 
0 1 
els al ages: t —t—* 1. Now how many equal parts? 
0 1 
a enemies att = «2s, -And now how many equal parts? 
Sea SPA Re oe eee [——+—* 3. How many equal parts? 


Why name only fractional parts of 1? Extend the number line. 














4. 
0 1 P 
a eA aaa—EEs ck. Ss ee 
0 xp 2 2 7 
2 D 5 : g 
a Name this point. 5 + 3 = ee} 
b Name this one also. 3 + > = 
5: 
0 1 5 
3 3 3 3 A B C 
Acar Ssee ore aang th ae Name them. 
6. 
0 “ 9 
4 4 4 - V WwW xX Y Z 
Sie es ks ane eee Se Name them. 


7. Could the number line be extended still more? How far? 


1§ 


Each of these pictures can be named by a fraction. 
Match each picture in the left section with a picture in 
the right section that can be named by the same fraction. 





Here are two ways of 
dividing a square region 
into 3 equal parts. Try to 
find a third way. 





Start getting it all together. 


Here’s a batch of number strips. 
Think of a number strip as a 
combination of a region and a 
number line. They are arranged in 
an order. You are to do two things. 


1. Tell what fraction of each strip is shaded. 


2. Tell what fraction of each strip is NOT. 


3. Now use the strips to help you pick the 
greater of each pair of fractions. 
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WHAT IS A FRACTION?, = tumstator nent eee 


denominator——> 8 ~——the number of parts in all 


OS, 6, © ®, &, SD. D. O68. 
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Look at the fractions that label the models above. 


a Why are the denominators alike? b Why are the numerators different? 


c_ lf the denominators are alike, the numerator d Draw regions. Show fourths. Prove c is true. 


tells you which fraction is the largest. 


Look out for a change! 


Dd. & D ®& &, 


How do you know which fraction is the largest if 
the numerators are the same? 


Put each set of fractions in order from largest to smallest. 
pe Oley 


ABs 254. iL & 2 © 


a 6: 4°53 b 9°9°9:9 Cc LOM TOeO2 10 





Use the symbol for “is greater than” (>) or the symbol for 
“is less than’ (<) to make each sentence true. 


3@2 3a@1 2@2 1@il UE 
Be pi Og Dig Ore Cha) ee 2 Og) aaeLer erga) 
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How many thirds? How many shaded? 


How many thirds? How many shaded? | | 


How many thirds? How many shaded? 


a Name the fraction that names the parts shaded. 
b Is there another name that could be used? 


Now how many thirds? How many shaded? 





a_ ls the amount shaded greater than 1? 
b Name the fraction that names the parts shaded. 


c Does the mixed number 13 also name the 
parts of the regions shaded? 


Now how many thirds? How many shaded? 
a Name the fraction that names the parts shaded . 





b Name the mixed number that is another name 
for that fraction. 


Write the fraction a b 
and the mixed number 


that name the parts 


Which pairs show two names that could describe 
the same region? Draw the regions if you need help. 


ja 8) Ce te dy de 1 8 
a ie nes b 35,5 Cc Went d CaiaA e 5 
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5. Use > (greater than) or < (less than) to make each true. 


a 240 2h bi 12 O14 c 32@3% d 14@16 


6. Name each point on the number line marked with a letter. 


0 1 2 


1. Bill used 15 packages of nails. 
Donna used 14 packages of nails. 
Who used more nails? 


2. Amy picked 25 baskets of berries. 
Dennis picked 2+ baskets of berries. 
Who picked more berries? 


3. Roger collected 5 : dozen eggs. 
His brother collected 55 dozen eggs. 
Who collected more eggs? 


4. Lee did homework for 1% hours. 


Bill did homework for 13 hours. 


Who did homework for a longer time? 


@3 f 4@4 


Nin 
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A B C D 
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= -Complete each math sentence, using > or <. 
y Remember > means ‘‘is greater than’ and < means “is less than.” 


] (38 
(6) so4 6) to4 a oo 
(3) 1013 ato2t i) stosh 


Take time to think about these. They are harder. 
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Below is a picture of 4 tables in a restaurant. 
Each table can seat 1 person on each side. 
How could you rearrange the 4 tables to seat a party of 8? 


ere 


Rearrange the tables to seat a party of 10. 
This is a hard one. Try rearranging the tables to seat 12 people. 





Pie are eae 


eH 
Here's 3 


shaded parts——> 1 


parts in all———> 3 


What happens if you double the 
number of parts in all? 


The parts in 1 x ?~——What about the 
all doubled ——> 3 X 2 shaded parts? 





Hope you agree that 4 is 
another name for x. 


1am 2 


ei ars es) 





When you multiply the numerator and 
denominator by the same number, you get 
another name for the fraction. 








Here's I 


Now double the number of parts. 


EXO : 
—s 2 
2 e204 Bla be 








Start with 3 again. 
Make three times as many parts. 
e720 wees 


23 nO 





Start with 3 again. 


Make four times as many parts. 
1x45? 


2a AO 








lens 4 
2, 4,6, and g are all names for the same 


number. Try to name one more. 


Fractions that name the same number are called equivalent fractions. 


1. Name three equivalent fractions for i. 


2. Now try to name three equivalent fractions for 2. 





EQUIVALENT FRACTIONS CAN BE SHOWN 


BY NUMBER STRIPS, TOO. 


You have seen these strips before. 





| Use the number strips to 
find equivalent fractions. 


a b 


IO P| 
Oe Gry 


c d 


2 The number strips do not 
. 1 ’ 
show an equivalent for 7. Aren't 


there any? If you think there are, 


name one. 


3 The number strips do not 
show an equivalent for 3. There 
are some. Name at least one. 


i ; 
Does 79 name the same 
2 3 10 
number aS 39? aS 39 ? AS Foo ? 


87 





Your job now is to find an equivalent fraction with 
the smallest numerator and denominator. 


2 ihe Si. Oreo gee LO 
12 12 12 J2 ~*~ There has to be a simpler name! 





You have multiplied by the same number to get a 
larger numerator and denominator. You can do the 
reverse, too. Divide by the same number to get a 
smaller numerator and denominator. 


There is only one rule to follow. The number you use 
to divide with must be a common factor of the 
numerator AND the denominator. 


Is 2 a common factor? 
Ome aaeo 
{55 9) 62 there a common factor of 5 and 6? 
Don’t count the common factor 1. 
1 is a common factor of every number. 
Looks like 2 is the simplest name for 3. 


Here's a problem like the ones you will be doing. 
1 (eee tito ae. 
10°40. 40 ~10->>'s there a common factor of 8 and 10? 
St--12 84 
10250 5 Is there another common factor? 
You have the simplest name. 








1. Pick out the fractions that don’t have their simplest name. 


2 uy 6 4 ee 6 7 A: m0, ; 
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2. Go back. Find the simplest name for any five of the fractions you picked. 






Once in a while you will find a fraction like 5. 
No new rules—BUT you have to pay attention. 


oe 2 a common factor? 

12 Sure it is. BUT 4 is also a common factor. 
If you use the greatest common factor, 
you will save yourself some work. 


This is what happens peewee 4 
aera TTT J2=92 6 Ooops! You are not done. 


“en 4 


a) =3 >No more common factors. You're done. 


This is what happens ee 


when you use the 42=4 3 Youre done in only one step. 
greatest common factor. 


Don't worry if you take more than one step to find the simplest name. 
You get it sooner or later. Be patient. 


PROGRESS CHECK 











«SS Belo tees 
Complete. (1.) Be DARD 








Look for common factors. 4.) Ce eS Oe (s.) *A Ae Pe? 6 62 ? 
= A=? = = 62? _ 
Then complete. Pte s {0 Oats 1616s 
Are ce 2) nt Gee? Tee ek ie aoe 
Complete. 7.) See 5 10 ~ 20 6924 8” 16 
Which pairs of fractions 1) le (12) oof 2G 43) Sie 2 4 
are equivalent? How do ee ese {S22 oe 


you know for sure? 


A man had to work for 8 hours. He looked at his watch and said to himself, 
only g of my work is over. Time passed. He looked at his watch again. 

He thought, Another of my work is done. How much 

had he worked in all? Let the number line help. 





a 3 
8 8 


Co| 
Col 
fo o}fe) 


COo|N 


hours being counted—~1 

hours in all_——— +8 
Were the numerators added together? 
Were the denominators added together? 
Maybe you will want to show your work this way: 3 + 3 = > 


== - = fraction of the workday. 


a b c d ; 

hea reas awa ae 6. Regions also can 

itaeeg ts Cpe ae 6+6 iti 
Saad eRe) EME 6.26 show addition of 

fractional parts. 

ee. ib ie i ow Agee: 

okie 8 Pre at 4 676 How many parts are 
tani bat RS: ee foal 5 , 4 dotted? 

B46 f40 jotio fo +70 mee 
10. 10 10 7 10 105510 10 "10 How many parts are 
One 3,3 a? Oman lined? 

ee 5 ts gt 3 gta a+9 


How many parts in 
the whole region? 





5. Go back. Ring each sum that can be renamed. 


4 Giant Gee bean 





*4. 


you add the numerators? 
Do you add the denominators? 


What is the simplest name for é ? 


a b Cc d e f g 
1 ill mee WT yak ai oe Ae rane Z ie tle jee 
Sees a Tae] 10 + 70 8 + 8 SS GalnG 
alompeeon Th aftas) el ere SF yal es ey Gh Opel 
{2 + 72 gt 8 10 + 70 4+4 Toy 9+ 9 a+ 


Go back. Ring each sum that can be renamed. 
Then rename as many as you can. 


Try to rename each sum as a whole number or a mixed number. 
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Dora opened a carton of ice cream. She ate 
about . Dan ate about i. How much ice 
cream did Dora and Dan eat in all? You don't 
have a carton of ice cream for an experiment, 
so here’s a picture. Now add: }+}= 2. 


When you add fractions such as 5 and i do 





Here’s one way to show your work: 


N|-+ 
Sp. te 
Nijoo 


loo 


= 
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Here is part of an addition table for fractions. 





What’s the whole-number name for $2 
What’s the whole-number name for 4? for $ ? 


Make a chart like this. 
Complete it. 


Here are some questions to help you 
find patterns on the chart. 


1. Find the fraction combinations that 
equal 4, or 1. List them. 


2. Find the fraction combinations that 
equal a or 2. List them. 


3. What’s another name for 3 on your 
chart? Is the pattern of fraction 
addition combinations for 3 the same 
as the pattern for 2? 


4. Does the order in which you add two 
fractions. change the answer? 


5. Are there any other whole numbers 
named by fractions on the chart? 
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The wallpaper had 9 repeating patterns on each roll. 
: 
9 Of one roll had not been used. 


§ of the roll was then put on a wall. 
How much of the roll remained? fhe ei TRS 


patterns being counted—+ 7 4 23 
— — — = — = fraction of one roll 
patterns in all 


9 9 9 





You might want to show your work this way: se i = 


wn, 3 
9 9 


\~J 


ie) 
oa 
7) 
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— S28 oa 65 
le a Oke 6a 6 a 3 97 9 
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= seo? que? Gi i a 
= ts) 9 & IO 7Ke ce ian 
eons 4_3 oa bai 
Om O 8) 4 4 4 4 

ones hte a ple) 

3 8 10 7 We aT, Wo IC 


5. Go back. Ring each answer that can be 
given a simpler name. 


6. Mr. Jones had a parking lot with spaces for 
8 cars. He used one space himself, so Z of 
the spaces were left. There was a huge hole 
in 4 of his lot. No cars could park there. 

: How much of his lot 
was left for parking? 





g3 








There was 2 aI a stick of butter. Fs ofa stick was used 


in cooking. What fraction of a stick of butter was left? 3 — 


2 
agers 





SUBTRACT 


a b c d 
1 oa Paine Air? Seirt 
n> BNE 6 66 55 8 8 
. 9 ie 3 100 4° 4 
: ees Snags. 43 Oe 
Be 97 9 107540 cS 10 10 
a, 8&2 wom pease Sea 1 
nae: Wes) rae: So LO 


2. Go back. Ring each answer that can be given a 


simpler name. Then rename as many as you Can. 
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Add. 

: 3.553 12,35 53 5, 4 
(9.) $+3 40) §+3 gt 8 (2) 345 

¢ Subtract. 
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Copy and compute 
only as many 
problems as you 
have to in order to 
get to the prize. 
Look out! Look for 
both addition and 
subtraction 
problems. 


If you followed the 
shortest path, you 
found the answers to 
each addition 
problem were alike 
in some way. How? 


This set of problems is 
put into a 6-by-6 square 
grid. Then the heavy 
lines are drawn to form 
a maze. Draw just the 
grid. Then make heavy 
lines so that a different 
maze is formed. 
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After lunch, the chef asked an 


assistant to report on the supply of pies. 


The assistant brought him a list. 


1 peach 3 lemon cream 
ieee 2 

> mince 3 banana cream 
5) 1 

@ apple 1, raspberry 


The restaurant’s usual serving is ; of a 
pie. If the chef did no more baking that 
day, how many people could have a 
serving of: 

peach pie? 

mince pie? 

apple pie? 

lemon cream pie? 

banana cream pie? 

raspberry pie? 


~o ads. 
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3 1. Use > or < to compare the following pairs of fractions. 
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2. Add or subtract. Make sure your answers have their simplest name. 


So) ge Sil ean, 4 3 See 

aaa b gt9 C 979 d gts 
Deemed Peo aval Bboy 
C5 AG iA 5 as 9 3878 h qo 49 

3. Complete each sentence 

bees YR ESEe ¢ Pe td oes 
a 4=8 Des 6 Ci 5 410 d 4-72 
Bizarro pO ee, oP inetd 
e LP arse Go y2=4 himoes 
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Your turn to be teacher. You 
have a bunch of papers to 
correct. There were only four 
problems assigned. 


7)918 6) 1844 
90)2005 25) 3030 


But it’s not your day. You can't 
find the answer key. You look at 
the first paper. You spot that the 
first one is wrong. Better get to 
work. 


Find the errors. Show your 
check to make sure your 
answer is correct. 


Your 


GU 
COUT 


in this chapter 
is to do problems 
like this right, 
so that you wont 
Nave a paper 
like this.one. 
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MISSION POSSIBLE: DIVISION 


The word divide and the idea of division are part of 
our world. What does each of the following mean? 


“United we stand, divided we fall.”’ 
Divide a chocolate bar into two parts. 
Divide the class into three groups. 
Divide the work among all the children. 


1 
2 

3 

4 

5. ‘Divide and conquer.” 
6. Divide the profits. 

7. Mountain School, Junior Division 

8. ‘A house divided against itself cannot stand.”’ 
9 


Division Street 


Here are some situations that do not use the word 
divide. |s the idea of division used? 


10. My grandfather split kindling. 

11. Let’s choose sides. 

12. They formed eight teams by counting off. 

13. He cut the cake. 

14. He shared it with his friends. 

15. The dividend cheque came in the mail. 

16. Each of us can have three pieces of chicken. 
Which ones could actually involve the arithmetic kind 


of division? What is the arithmetic kind of division? 
How much do you know about it? 
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Pretend you and two others worked all summer. You 

formed a lawn-mowing company called the Sod Squad. 

You advertised in the local newspaper and got a lot of jobs. 
The profits were divided at the end of September. Your 
company had earned a total of $567. This was divided equally 
among the three of you. How much did each receive? 


How many 3s in 567? More than 10? 10 x 3= 30 
More than 100? 100 x 3 = 300 
More than 200? 200 x 3 = 600 
There are between 100 and 200. 
This is your estimate. 
189 
9 
80 
100 
Now divide. 3)567 How many 8s in 567? 
300 100x3 
2Ow: How many 3s in 267? 
240 803 Your estimate might have been different. 
an How many 3s in 27? 
meee tas: 
0 
Is the answer close to the estimate? Is the answer reasonable? 


Do you remember examples like this from the last 
chapter on division? How much do you remember? 
Find out by doing these problems. 


a b c d e f g 
1. 3)6 3)60 3)600 | 3)6000 30)60 30)600 30)6000 


2. 6)300 3)690 6)126 7)714 8)640 9)990 4)368 
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There are a lot of things about 9 


the operation of division that can 80 
cause trouble—big trouble! 100 
You have seen this division before. 30)5670 
Look at it again. 3000 


2670 


Decide all the things ha 
ecide all the things you have 2400 


to Know before you 
can do this on your own. 


r 


Write each multiplication problem that you must do. 


Write each subtraction problem hidden in the division. 


1. 
2. 
3. Is there an addition problem, too? Write it down. 
4. 


How is this problem like the one on the page before? 


Some people call this kind of division ‘“‘long division.”’ 
Do you understand why? 


Division of whole numbers is used in everyday life. 
It's worth a bit of effort to learn to do it skillfully. 


Estimating is an important skill for division. 
Multiplication, subtraction, and addition are 
important skills too. 





Check yourself on the rounding skill. 
Round each to the nearest ten. 


Check yourself on multiplication. 


Don’t use paper and pencil. 
Do it in your head. 


4. 
‘5 
6. 
7 
8. 


32 
93 
11 


101 
10G5 
20 x 6 
40 x 8 
20 x 20 


35 
95 
53 


10 x 10 
100 x 5 
40 x6 
400 x 8 
30 x 30 


36 
a 
io) 


Cc 
100 x 10 
200 x 5 
300 x 6 
70 x 4 
100 x 20 


d 
10 x 2 
10 x 50 
50 x 6 
70 x 40 
200 x 30 





(1 ot 
cay 
up (2) 20 
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Put your skills to work. 

There were 7750 machine parts made. They were to 
be put into boxes. There were to be 50 in each box. 
How many boxes would be needed to pack the parts? 


50)7750 How many 50s in 7750? 


100 x 50 = 5000 Not enough. 155 
200 x 50= 10000 Too many. mes: 
More than 100 but less than 200 boxes 50 
will be needed. 100 


50)7750 How many 50s in 7750? 
5000 100 x 50 
PT ESY) How many 50s in 2750? 
2500 50 x 50 
200 How many 50s in 250? 
250 sor D0 
0 


1. The company packed machine parts according to 
order. Here is the daily production run. The 
packing orders are also listed. 


Machine parts made Monday Tuesday Wednesday | Thursday Friday 
each day 8250 8500 7800 8750 8550 
Number to be packed 50 20 40 70 10 
in each box per carton per carton per carton per carton per carton 
eae casennts eee eee 


*2. About how many thousands of parts did the 
company make that week? 







100 





i a ee a ee 


What do you say to yourself when you see a 67)825 About how many 70s in 825? 


this problem? 78)8307 (‘‘Ugh” is not (Where did the 70 come from?) 
the correct answer.) You really should How many? 
round 78 and then ask yourself, About how 7 2407 Ab h Ss in 24072 
many 80s in 8307? Complete the following. SRLIC CULO any een 
How many? 
c¢ 42)376 About how many &s in 376? 
How many? 
d 74)6890 About how many Ss in 6890? 
How many? 
Complete this table. 
Problem Rounded Estimated 
division ANSWER 
10 x 10 = 100 (Close!) 
a 10)121 90 x 10 = 200 (Toomany) 1° 
30.5% 10725 300 
b?12}833 10)333 . AG a OO | 30 
c= -52)516 50)510 ? 
d 52)5100 % 2 ? 
e 29)152 4} {3 ? 
f 29)1520 ? ? ? 


g 29)15200 ? ? 2 


Estimating is important in doing long-division 1. Would it make sense to compute the 


problems. In fact, sometimes an estimate is exact amount? 

all you need. Pretend you are a player on a 

winning team in the major leagues. You are 2. Can you compute the exact amount? 
about to play in the World Series. If you win Think about these questions before you 
the Series, your team will win about $715 000. answer. 


This money is to be equally shared by about 


35 players, coaches, trainers, and the manager. ee coo more: Men shiateae 


the World Series bonus? 


Estimate each man’s share. THINK There b Are the winner's and loser’s bonus 

are about 40 people that will divide about dollars Known exactly before the Series? 
$700 000. About how many 40s in 700 000? 
40 x $10 000 = $400 000 

40 x $20 000 = $800 000 


$20 000 is a good estimate. 


lf you Jose the Series, your team shares only 
about $450 000. Estimate each man’s share. 
(You could round the $450 000, but let’s try 

leaving it as It is.) 


40 x $10 000 = $400 000 
40 x $20 000 = $800 000 


Is your share closer to $10 000 or to $20 000? 
What is a good estimate for your share? 





There is no one way to estimate. 
The purpose of estimating is to 
get an answer that is reasonable. 
Get an estimated answer for 
these problems. 


1. 


3. 
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Izzy was dizzy from trying to figure out how many 
hamburgers to order for the scout picnic. He finally 
ordered 275 hamburgers for 39 people. Estimate the 
number of hamburgers he ordered for each person. 
Was Izzy dizzy when he ordered? 


Ann promised to drive you to camp. Camp is ~ 
322 km from home. Ann says she can travel about 
75 km/h . Estimate the hours needed for the trip. 


Sue and Lou have 585 tickets to sell for the tennis 
tournament. They want to sell them all in 13 days. 
Estimate how many tickets they need to sell each day. 


Harry and 30 of his classmates spent Saturday selling 
tickets for performances of their school play. Each 
pupil sold about the same number of tickets. Their 
ticket sales totalled 1001. About how many tickets did 
each pupil sell? 


The money Harry and the others collected totalled 
$1418. About how much did each of the 31 pupils 
collect for ticket sales? 


Mr. Nurvis, the teacher, is planning a parade. Every 
class is to march. 16 children can be in one row. 
There are 736 children. About how many rows of 
children can there be? 


Estimates can help you find a reasonable answer. 
Now it’s time to find some exact answers. 


Pollution is a health problem almost everywhere. One way 
to fight pollution is to recycle materials after they have 
been used. The people at Crystal Springs save and sell 
glass. They get paid $21 for each tonne (t) of glass. (A 
tonne is 1000 kg .) Last week they got a cheque for $525. 
How many tonnes of glass did they sell? 


Think How many 21s in 525? 


Round 21 to 20. 
How many 20s in 525? 


10 x 20= 200 Not enough. PAS) 
20 x 20= 400 Not enough. s 
30 X:20 = 600 Too many. Vea) 
They sold between 20 and 30t . Now you divide. 21)525 
GA 7) BEG 
105 
LOO 2S 024 
0 


The parts of a division problem have special names. 
Hardly anyone remembers 


the word dividend. 

But do try to remember the 
word divisor and the word 
quotient. 


You already know what a remainder is. 25 

In the problem above, the divisor is —> 21)525 
This is called the dividend. 

The answer is the quotient. 





Find these quotients. 
1. 18)306 DEO 7135 3. 35)525 4. 42)588 5. 24)676 6. 13)546 
109 








The better you get at making an 
estimate, the fewer steps you 
will have to do in division. 

Start looking at your estimates 
more carefully. Make a good 
enough estimate to save 
yourself some work. 


After you estimate the least possible 
quotient and the greatest possible 
quotient, you can think some more. 
Should the: quotient be closer to the least 
number or to the greatest number? 


Complete this. 


DIVISOR 
THE PROBLEM SHOULD BE FIRST ESTIMATES 
ROUNDED TO 









ESTIMATED 
QUOTIENT 











> 20 
<380 


> 40) 
< 50 


20 x 40=800 
30 x 40 =1200 


40) x 20=800 
o0 x 20 = 1000 

















72)1872 
27)183° 


29)1348 


86)5894 






Pick three problems only. Find the exact quotient. 


M0 


The students at Greenwood School decided to 
collect and sell scrap metal for recycling. They 
began collecting without asking how much they 
would be paid for each tonne. It took a long time, 
but they finally had 14 t collected. They sold it all 
for $2254. How much money per tonne did they 


get? 
Think Find out exactly 
How many 14s in 2254? Round 14 to 10. 161 
How many 10s in 2254? 1 
100 x 10= 1000 Not enough. 60 
200 x 10 = 2000 That's better. 100 
300 x 10 = 3000 Too many. 14)2254 
They got between $100 and $200 per tonne. = 100 x 14 


840 60x 14 Would you have estimated 50? 


14 It would have been O.K. 
They got $161 per tonne ($161/t). 14, tox 1A 
0 


The estimate says this is a reasonable answer. 


1. Copy and complete these division problems. 


? 2? ? 
a 45)7650 b 23)667 c 12)4560 
4500 (? x45) 460 (? x 23) 3600 (? x 12) 
3150 DOr. 960 
3150 (? x 45) 20 cee 23) 960 (? x 12) 
0 0 0 


2. Answer these. 


a How many 19s in 950? b How many 18s in 5400? 


il 
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—= x ees 


G TENSE ia Gen Saar OU RCO tees 
6 tens —3 tens—= ?-, 60.30 — 2) 
6 tenS iS tens 97300 X30 ae 


6 tens +3 tens —9 2, 607. 30 3% 

9 hundreds+ 9 tens= ? , 900+ 90= ? 

SO: hundredSiza9 16nS — a7 900 sar 0 ane 

9 hundreds x 9 tens= ? , 900 x 90= ? 

9 hundreds = 9 tens= ? ,900+90= ? 

8 hundreds + 4 hundreds = ? , 800 + 400= ? 
8 hundreds — 4 hundreds = ? , 800 — 400 = ? 
8 hundreds x 4 hundreds = ? , 800 x 400 = 2? 
8 hundreds + 4 hundreds = ? , 800 = 400 = ? 


The man who bought the scrap metal would not pay for part of a tonne. 
There are 1000 kg init. 

You can understand why he wouldn’t pay for 40 kg . 

a Would he pay for 500 kg? Why? Is that fair? 

b Would he pay for 990 kg? Why? 


- 


1. pe 
How much would you pay for 1 pack of gum if If you were dividing 3 pieces of cake between 
the price were 2 for 15¢? Why? 2 people, what could you do with the one piece 
remaining? 
3. 4. 
You were supposed to divide your 15 books Suppose you had 5 bags of peaches. Each bag 
among 4 visitors. What do you do with the had 4 peaches in it. Four people were to have 
ones remaining? equal shares. What do you do with the 
; 5 extra bag? 


What would you do if you had to share 35¢ 
with your brother? 


As you use division in the real world, 

you'll find many ways to handle a remainder. 
When you practise division, write the 
remainder beside the answer. 





One problem below is correct. Finding someone else's 
mistake is a challenge. Division mistakes are the 
hardest of all to find. The error may be in multiplication, 
subtraction, or addition. Find the errors. (There may 
be more than one in a problem.) Then write the name 
of the operation done incorrectly. 





1. 205 RO 2: 101R35_ 
1 2 
4 9 
200 90 
35)875 57)5682 
700 4130 
175 552 
140 413, 
35 149 
35 4114 
0 35 
3. 83R5 4. 123 R17 5. 199 R20 6. alee 
3 3 9 2 
20 20 90 10 
60 100 100 100 
34)2827 56)7890 24)4766 78)8752 
2040 5600 2400 7800 
787 1290 2366 952 
680 1120 2166 780 
107 170 206 162 
102 . 153 186 156 
5 1 20 6 


7. Which error could have been spotted with a good estimate? 
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The students who collected scrap metal want to 
buy $5000 worth of equipment for the school. 
They need more money — $2760 more. Now how 
many more tonnes must they collect if the price 
promised them is $160/t? 


Think How many 160s in 2760? 


Round 160 to 200. 
How many 200s in 2760? 
10 x 200 = 2000 Not enough. 17 R40 
20 x 200 = 4000 Too many. a7, 
They will need more than 10 but 10 
less than 20 t . Find out exactly. 160)2760 
1600 10x 160 
1160 
ii 20 e722 460 
40 
The question was, How many tonnes? What are 
you going to do with the remainder? 


If they sell 17 t, will they get as much money as 
they need? What is the answer to this problem? 


Here are some computation problems. You won't 
have to worry about what to do with the remainder 
on these. 


1. 250)7500 2. 340)7161 3. 170)1192 4. 110)5507 #h 


The next ones are for very brave people. 


6. 620)84940 7a30)11220 8. 250)31250 9. 305)15250 10. 





260)2349 


430)23456 
Ifa 


When you use division for something important, you 
have to be right. An estimate tells you if your answer 
is reasonable. How do you tell if your answer is right? 
Try multiplication. 


Ue 


IG 


4x 7=28 
Dee = ess! 
28-7=4 
28 = 4=7 
6x9=54 
9x 6=54 
54-6=9 


True or false? 
True or false? 
True or false? 
True or false? 


True multiplication sentence 
True multiplication sentence 
True division sentence 


Write another true division sentence using 6, 9, and 54. 


14 x 11 = 154 
Write another true multiplication sentence using 11, 14, and 154. 
154=+-11=14 


Write another true division sentence using 11, 14, and 154. 


7018 = 22 = 319. This is a true sentence. 
Write another true division sentence using 22, 319, and 7018. 


Divide. 





a: Check Does 156+ 13= 12? 
2 2 
10 x13 
156 36 13 x 12 does equal 156! 
130 120 Does 156 = 12 = 13? 
26 156 
20) 
0 
? 


Answer this one QUICKLY! 12)156 Continue with checking. 





6. 9)65 65 +~9=7R2 Check it! 
63 
2 9 x 7=63 and 63 +2=65 


or (9 X 7) + 2=65 is another way of writing it. 


? 
7. 8)49 49~+8=6RI1 


DIVIDE *° CHECK 


She oOles 7, or 417.)301 
9. 625+ 15 or 15)625 
1O0Sero32). 25 or 25)532 


Check it. Use multiplication. 





Ge Divide and check. 1565 = 95 or 
(2.) Divide and check. 2045-35 or 
_ (3.) Divide and check. 3486 ~ 42 or 


1111 + 100 or 


‘4 Divide and check. 


95)1565 
35)2345 
42)3486 
100)11141 


Ii] 


The form that you have been using to write a division 
problem is a good one. You just about can’t get lost 
while you are dividing, subtracting, multiplying, and 
adding. You can always use that form if you want to. 


There is another form that saves some writing. If you 
understand it and like it, you can use it. 


750 people must get from the train station to the 
stadium. One bus holds 50 people. How many 
busloads will there be? 


There is no change in the thinking steps. 
THINK How many 50s in 750? 
The estimate is more important than ever. 
10 x 50 = 500 
20 x 50 = 1000 
More than 10 buses but less 
than 20 buses will be needed. 


You start to write the problem in the same way. 
~~ White only the 1 in the tens place. 
no 

50)750 

50] 1 ten x 50=50 tens Write 50. 

250 Now you are ready for the ones. 

250 5x50=250 Write the 5 in the quotient: 

0 






it does look a bit like magic. 

But don’t be afraid of something new. There is no rush. 
Take time out to do the problem the old way. 

Did you get the same quotient? 
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Study another example. 
19)874 Estimate first. Round 19 to 20. 
How many 20s in 874? 
40 x 20= 800 That’s close. 
50 x 20= 1000 Too many. 
a There are more than 40 but 
less than 50 20s in 874. 


Now compute. 


76 4tensx19=76tens OLl4. 50 far? 
al 


You are ready for the ones in the next step. 


4 (6 x 19= 114) Write the 6 in the quotient. 
4 


yeh When you use this method, 
finish the multiplication 
before you write the digit in 
the quotient. You will want 
to make sure you are right. 
The only place where you can have trouble is sloppy writing. 
For example: 





eee WHERE IS THE TENS PLACE? 


Te 


If you have problems like this, you'd better stick with the other form. 





WHAT IS TO BE SUBTRACTED FROM WHAT? 





Look at the two ways of writing a division problem. Look to 
see how they are alike. How are they different? 
The problem is 27)1836. 


The first step for both is an estimate. Think Round 27 to 30. 
How many 30s in 1836? 
60 x 30 = 1800 
70 xX 30 = 2100 
It’s less than 70 but more than 60. 


First step First step 


60 6 
27)1836 27)1836 
1620 60x 27 162 +6 tens x 27 = 162 tens 


How are the first steps alike? How are they different? 


68 a 
8 

Next step 60 Next step 68 
27)1836 27)1836 

1620 60x 27 162 6 tens x 27 = 162 tens 
ZAG 26 

COs eek 216 8x 27=216 

0 0 


How are the last steps alike? How are they different? 


Try just two problems, using the shorter method. If you don't like it, 
you can use the other method for the rest of these problems. 


1. How many 63s in 882? 2. How many 39s in 702? 3. How many 47s in 799? 
4. How many 78s in 858? 5. How many 23s in 437? 6. How many 36s in 396? 
7. How many 57s in 855? 8. How many 68s in 884? 9. How many 82s in 984? 
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Round each number to the nearest ten. Be careful. 


a 587 b 681 c 43 


Cueto it f 209 g 330 


Round each number to the nearest hundred. 


a 1567 fe) VESIS) Cao oo 


Estimate answers. 


a 8)16 b 8)170 c 
e 70)79 fae) 7.90 g 


i 82)4107 4 82)417 k 


8)161 
70)7900 
53)395 


Estimate. Divide. Use either form. Check. 


ay Sly bae5)) 17 0. C 
e 40)181 f 40)1810 g 
i 27)550 i BAIESS k 
m 69)5400 n 69)5420 o 


en ES TS NR i aT, EL Eaten ag Dap hy oy ie Se SE en IRI RSNA 7 ce Sn RE Se 


50)170 
39)181 
270)5550 
690)5400 


9007 


1006 


1096 


d 80)161 
hee 700 
| 350)3905 


a. 


50)1700 
39)1810 
27 5550) 
690)5420 


ial 


CHECKOUT 


Your goal in this chapter was to gain skill in division. 
Did you? Prove it. Do the following problems. 
1. Round each number to the nearest ten. 


a 49 Dei25ee c 764 qd So777 


2. Round each number to the nearest hundred. 
a 549 b 279 C1487 d ~~ 5550 
3. There are 856 students at Greenbank School. 


About how many hundreds of students are there? 
(Round to the nearest hundred.) 


4. A total of 964 people paid for tickets to the game. 
About how many hundreds of people bought 


tickets? (Round to the nearest hundred.) 


5. Estimate answers. Show what you did to get an estimate. 


a 5x97 b 18x 27 
c 6)691 d 19)99 
e 67)131 f 57)2988 


6. Estimate. Divide. Check. 
a 30)210 b 31)217 c 78)9123 
d 83)6247 e 44)3210 f 12)4560 














Road signs tell us what to do when we are on the 
road in a car or on a bike. If we don’t follow them, 
we have problems. Do you know what each 
shape signals? 


Pretend the picture below shows a new road. You are 


in charge of placing traffic signs. Where should they 
go? What should the sign signal? 





SCHOOL 


y )} |< 


GA. 


is to find the signals that will help you 
solve a math problem. 
The caution light has turned to green. 


GO 
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Math has symbols too. If we don’t follow the directions 
they give, we have a problem. Without the symbols, 
we don't have a problem at all—at least not a math 
problem. 


1. Pretend you are writing a math book. You are in 
charge of placing the operation and relation 
symbols to make true sentences. Where should 
they go in each set of three digits? What should the 
symbols signal? 





a357 b 1789 Cardone 
d 71017 APA EG 1 DEA 
g 933 hh o4e723 i 72080 
FP isp @ k 808 le 5'6 


2. You have written math sentences with three 
numbers and one operation symbol and one 
relation symbol. Write more true sentences using 
only the relation symbols >, <, and =. 


a 0@1 b 10@9 c 201 
d Ors e 13@1 f 8@7 
9 52% h 9997 i 201 
j 34 k 3OF po 
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1. a 
b 
c 
4d 
2. a 
b 
c 
d 
3. a 
b 
c 
d 


How long is segment A? A 





How long is segment B? B 
How long are 4 and B together? 


Write a math sentence. 





How long is segment C? C 





How long is segment D? i D 
How much longer is segment C than segment D? 


Write a math sentence. 


What is the length of this book to the nearest centimetre? 
What is the width of this book to the nearest centimetre? 
How much longer is it than wide? 


Write a math sentence. 


4. You must be 16 years old to drive a car. 


a 
b 


Cc 


5. Sometimes simple little problems can fool you. Look out for this one. 


a20o6F 


How old are you? 
How many years must you wait to drive a car? 


Write a math sentence. 


How many pages in this chapter? 
What page are you doing? 
How many pages more to do in this chapter? 


Write a math sentence. 
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What about these sentences? True or false? 
a 15+10=n bo 14°47, -232 Come 
Do you know whether they are true? false? Your 
answer depends on what n stands for. Right? These 
are called open sentences. 


i ae Do all math sentences have to have an operation 
a |= ~—s symbol such as +, -, X, or +? 


bo 


Do all math sentences have to have a relation symbol 
such as=, #, >, or <? 


What do all open sentences have that true sentences 
and false sentences do not have? 


Mark gets a weekly allowance of 25 cents. Mark says 

that if he saves all of his allowance each week, he ) 
will have $4.00 in 16 weeks. 
Is his statement true? false? ) 


A math sentence may be 











Is each of these sentences 
TRUE? 

a 10+5=15 
eh EEE Bey 
Ca 8 cao 16 


da 10 16 
















Is each of these sentences 
FALSE? 


10+5=16 
3x9 > 30 
14S 
T5a-e tO 










A math sentence can help you decide. 
16 x 25 = 400 Is that a true sentence? 
Is Mark’s statement true or false? 










Jan practised 30 minutes before school 
and 20 minutes after school. She said 
she practised for an hour. 


a Was her statement true or false? 
b Write a math sentence to back 


Sam delivers papers every day of the week. 
This takes 20 minutes each morning. He 
said he spends more than 100 minutes 
every week just delivering papers. 


a Was his statement true or false? 


. up your answer. b Write a math sentence to back 


up your answer. 





> Ellen reads comics. Last week 
@®/> she read 28 comics in 7 days. She 


Or said she read 5 a day. 
fy SE y a_ ls her statement true or false? 


b Write a math sentence to back 
up your answer. 


Simon had begun collecting shells. His uncle /w=r Find a number that will make each 
gave him 4 more. “‘Great!”’ said Simon. “Now | @ open sentence true. 


have 13 shells altogether.’’ How many shells a 24+-n=3 b 8+n=20 
did he have to start with? Does an open Pat oh ay ne dais 
sentence tell the number he began with? 

S Chae 0) 1 25 Syria 


no 4 13 
a Can you make that open sentence true? 
b What numbers will make it true? 
c What numbers will make it false? 


A replacement for a letter, a box, or a 
question mark can make a sentence true 
or false. A replacement that makes the 
sentence true is a solution to the sentence. 


Find solutions for 2. Which of these 3. Find solutions for 
sentences are true? 


each open sentence. 


Which are false? 


the open sentences 
in problem 2. 


2/ > n= 
‘ ee Which are open? 
Deora Peace SRS 2 Are all equations 
ay ar eee eae ee math sentences? 
; b 32a —6 Are all math 
d 24+40=s « 7X6 440 sentences equations? 
e 24+4=q Can an equation be 
di59:x.5 = 40 an open sentence? 
eles: i 2, What relation 
g tb —$ symbol must every 
‘ {396 =-32 = 3 equation have? 
3/—Jb 15 
‘ g 18=b=6 
geet +4 =3 
h 100x17=n 
i 154—n=67 
J] 36=6=5 
ke 4p — 25 
| cx7=49 


[a0 


Jason read in the school newspaper that Simon guessed again. ‘“‘Maybe it was $120.” Jason 


the fifth grade had made a contribution to the hated to argue, but he had to say, ‘‘No. 
activity fund. This raised the total to $140. 23 + 120 = 143.” Simon guessed again. “How 

about $117?’’ Was this guess more accurate? 
Everyone knew there was only $23 in the fund Was it right? 


before the fifth grade’s contribution. 


ea 








Let’s use math sentences to recap the discussion. 
23 + n= 140 
Can n be 100? Nope! 23 + 100 = 123 
Can n be 120? Wrong again! 23 + 120 = 143 
Can n be 117? Right! 23 + 117 = 140 






y, did you hear 
als "fifth qrade 
gave Pion? 









Simon was probably good at estimating. 
Jason was good at computing. He remembered 
something special about addition and subtraction. 


That's not right. 


23 + 100= (23. Take any two aumeecs 


and find their sum, 3+4=7, 
I know thet 4+3=7 too. 
And 7-4=3 and 7-3=4. 


Hey Simon, wh 
didn't you subtract) 
in the first place?! 





23 + n= 140 can be thought of as 1m = 140 — 23. 


ls that magic, or does it work all the time? 


fal 


» Spe Se A a yo Sa Be sae ESS, 2 





Simon said he wasn’t guessing to find an answer; he 
was estimating. What’s the difference between a good 
guess and an estimate? Sometimes an estimate isn't 
good enough. An accurate answer must be computed. 


Jason saw an addition equation with one number to 23 + n= 140 
be added missing, so he subtracted to find the answer. n= 140 — 23 


1. Use Jason's method to solve the following. 


a 621 +n = 896 ~b 256+n= 450 Cole eiit 216 


2. Find solutions for these sentences. 


a 163+” > 200 bo 2564 seco CaS 255, 11 Sano 


3. Find asolution for each sentence. 


a 1284+n > 212 bw128 "= 202 Ceti eeaico 
d 89+n > 265 e~ 89-7 <-265 f) 71-= 265-209 
g 248+n > 285 he246-- 7 = 285 1 an = 285-246 


4. Which is needed—an accurate answer or an estimated answer? 


a How much money you b How much money you 
should take to the store can spend at the store 

d How long it takes to e How many people in 
get home your city 


g How many people do vote 


How long it takes to get 
to school 


How many people are 
registered to vote 


You will use this information on the next page. 
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Every math sentence must have what mathematicians 

call a relation symbol. There are lots of these symbols. 
The relation symbols you use the most are =, >, and <. 
In a sentence they tell how one number relates to another. 


Look back at the situations in problem 4 on the page before. 


+ 


4. aandb Lett? stand for the money you take. 
Let s stand for the money you spend. 


Cant equals? Canzrbegreaterthans? Cantrbelessthan s? What would happen? 


4. candd Let? stand for the time it takes to go to school. 
Let h stand for the time it takes to go home. 


Cantequalh? Cantbegreaterthanh? Canrbeless than h? Why? 


4. e,f,andg Let p stand for people. 
Let r stand for those registered to vote. 
Let v stand for those that do vote. 


Can p equal r? Can p be greater than r? Can r be greater than v? 


Look out!Can p equal v? Can v be greater thanr? Can p: be less than r? 


This is another one of those times when we have to 
think carefully. Can the math sentences on this page 
be called true or false? Why? 


Go back over the situations. Assign a number to each 
letter. (Be reasonable when you put the numbers into 
the story situation.) Find out if the sentence can be 
true or false when you are working with numbers. 





Not every math sentence needs the operation symbol +, —, X, or~+. 
Lots of math sentences have them, though. 


1. Find a solution for each sentence. 


a 500+ 250=n b 200+ 175=n Com 257 d 395+ 195=n 


e 400 +n=650 f 600+ n= 867 g 135+n= 241 h 275+n= 474 


If both Simon and Jason would get to work, it would help. 


300 + n= 475 Simon says the solution is less than 475. 
Jason says you should subtract to find how much it is. 
n= 475 — 300 Now that’s not so bad. What’s the solution? 








Now it’s your turn. Find the solution. 


(4.) 536 + n = 860 (2.) 728 + n= 887 (3.) 467 + n= 996 (4.) 143 +n =971 
(5.) 752 +n = 980 (6.) 685 + n = 900 (7.) 245+n=570 (8.) 489+n=600 


Which of the following are true? Which are false? Which are open? 


(9) 3x9>28 0.) 365 — 214 = 151 (1) 9x8=54 (2) 9+6>15 
(3) 72+n=9 34+9>15—-3 (5) 35<9x4 25+ 25=n 
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If there are 33 rows and there are 6 trees in each 
row, how many trees in all? 









think I shoulo multiply: 
The answer should be about 180. 
I wonder what the exact 
answer 1s. Hey, Jason, 
please help / 


Jason wrote an open sentence to find the answer. 


33 x 6=f 






What is the answer to the problem? 


33 xX 6 = 198 




















Is this answer close to Simon’s estimate? 


Solve these. You may want to start by writing an open 
sentence. Maybe you won't. But you are asked to 
write a true math sentence to show the right answer. 


1. There were 6 trucks. Each truck hauled 100 
bundles of towels. How many bundles in 
the 6 trucks in all? 


2. Ma Dell made 60. She put the same number into 
each of 5 boxes. How many in each box? 


3. There were 24 in one room. There were 36 in 
another room. How many in all? 


4. Sam had 36. He gave 15 away. How many 
did he have left? 
Sita Ss Ae 


do 


Sometimes when you solve word 
problems, you have to be a 


You have to find word clues to 
know what arithmetic to do. 


(a6 


What operation might these words signal? 


a How many in all? b How much faster? 
c How many were left? d He added more. 
e What is the total? f How many in each? 


See if your clues work. Find the answers. 
a 25 boxes. 5 in each box. How many in all? 


b 42 came early. 50 more got there. How many in all? 


c He ran the distance in 3 minutes. She ran the 
distance in 25 minutes. How much faster was she? 


d There were 20. 5 went home. How many were left? 


e Each bag would hold 5. There were 6 bags. There 
were 35 to be packed. How many were left? 


f There were 50. He added some more. Now there 
were 60. How many did he add? 


g There are 25 in one book, 30 in the second book, 
and 10 in the third book. What is the total number 
in the three books? 


You make up a simple story that has this question at 
the end: lHow many iim each? 


Lots of times word clues do help you decide how to 
compute. But always read the whole problem, or you 
might get fooled. 





Joe’s thought: Jackie’s idea: 


If 32 pennies are divided How many girls will get packages of 
equally among 4 boys, how gum if each girl gets 4 packages of 
much money will each have? gum and there are 32 packages in all? 


Two stories. One math sentence. Same answer? 


Hank writes: Pete says: 

There are 6 teams and Last summer | worked for 6 days and 
5 players on each team. was paid $5 a day. How much money 
How many players? should | have received? 


Two stories. One math sentence. Same answer? 





1. You write a story to fit 32+ 4=n. 
2. Write a story for any two of these. 
Then solve every sentence. 
a 66=11=n b 15x4=n Cc 35-4 a— 92 
qd 9133=n=19 e 190 x n=950 f n—42=77 
You can make up a story for just about any math 
sentence. But the important skill is to complete a true 


math sentence. A true math sentence is one good way 
to find out if your solution to the problem is correct. 


(a7 
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Here’s a copy of Jimmy’s 
homework. He was 
supposed to write open 
sentences to fit the 
stories and then solve 
the sentences. He made 
some mistakes. Some 
answers are not even 
reasonable. Find the 


mistakes 


he made. 


Of the 24 students in the class, 
16 were never absent. How many 
were sometimes absent? 


Mark bought some model airplane kits. 


Each kit had 37 pieces. There were 
185 pieces all together. How many kits 
did Mark buy? 


17 of the airplanes that arrived 
today at Swegis Airport were jets. 
43 of the airplanes that arrived 
today were not jets. How many 
airplanes arrived today? 


If a gram of prevention is worth 
16 g of cure, how much is 32 g 
of prevention worth? 


Each of the 27 booths at the carnival 
had 17 prizes. How many prizes 
in all? 


144 avocados were packed in a box 
with 12 on each layer of the box. 
How many layers? 


ait 1850, 


185X37=K 
6 Bt5=K 


a:43-17 
Qa=ag 


Cee eG 
C=Aa 

27X1'7=P 
uSq=P 


144 y1Q=2 
17A8=2 


How could Jimmy straighten out his thinking on problems 2, 3, 4, and 6? 
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Solve 


Write a true math 
sentence that 
recaps the story. 








The 29 students of Miss Brown’s class were 
planning a field trip. 17 in the class did not want 
to go to the local museum. 

Did the remaining students have enough votes 
for a majority? 


Jerry owns a large terrarium in which there are 
16 brown, warty toads. He says he has twice as 
many soft, slimy snails as he has brown, warty 
toads. How many soft, slimy snails does he have? 


Rita gets 25¢ pocket money each week. If she 
saves all of her money, how many weeks will it 
take her to save $3.00? 


Long-playing records are made in a press. The 
press can make 1 record a minute. How many 
records could 3 presses make in 11 minutes? 


An orchard about 30 m long and 25 m wide has 8 
trees in each of its 4 rows. One day each row 
yielded a total of 24 baskets of fruit. 

This is part of a story. Write four 

versions of the story so that you have 

an addition problem in the first story, a 
subtraction problem in the second story, 

a multiplication problem in the third 

story, and a division problem in the 

fourth story. 
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Sometimes you get into a situation where you have 
to find the solution to two sentences to get the 
problem solved. The solution to the first sentence is 
part of the second sentence. You might think 

of these as two-step problems. 





Jane went to the store for her mother. She bought First you figure out what the total 
bread for 32 cents and a can of soup for 17 cents. bill was. Then you can find how 
How much change should she get if she gave the much change. 


clerk a dollar? 





Ping-Pong balls were packed for shipment with 36 First you figure out how many 
balls in a tray. There were 4 trays in each layer and balls in each layer. Then you can 
8 layers in the carton. How many balls are there in find how many in the 8 layers. 


each carton? 








Robbie wants to buy 2 records that cost $3.67 each. First you find out how much 2 
3 He has only $7.14. Can he buy 2? If he can’t, how records cost. Then you can find 
much more does he need? out how much money he needs. 
Bill earned money babysitting. He charged 50 cents There certainly is more than one 
a an hour. He took care of Junior Jones for 3 hours way you can organize the 
Tuesday. He watched Sissy Smith for 2 hours information to find the answer to 
Wednesday. How much money did he earn these this one. Write true sentences to 
two days? show what your two steps were. 





Would you believe that sometimes you 

can have too much information? You don’t 
need all the facts that are available. 

Some of the following problems have information that 


you don’t need. Write a true math sentence to show 
the information that you used to get the solution. 





The fuel tank in Bob’s 7-~\ The fuel tank in 
] car holds 40/. If 9 Susan’s motorcycle 
Bob drives under 88 = holds 9£ but she gets 
kilometres per hour (km/h), almost 160 km/ . If Susan 
he gets 9 kilometres per litre rode 155 km Monday and 
(km/Z). If he drives over 347 km Tuesday, what 
88 km/h, he gets only distance did she ride 
7km/EL . altogether? 


a How many kilometres 
could he drive with a full 
tank if he kept under 
88 km/h all the time? 
The company pays 


b How far could he travel 4 Mr. Slick 8¢ per 
with a full tank if he drove c POMetrHONCONCT 
en 228 SOT UNS Cats expenses for his car. Oil 
tes costs 60¢ per litre. His car 

c If he drives under 88 km/h used 1£ last week. Fuel is 
the entire time, how many 14¢/£ . He bought 4502 last 
more kilometres can he week. He drove 1900 km last 
travel on a full tank than if week. How much did the 
he drives over 88 km/h the company pay him for car 


entire time? expenses last week? 
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There are 330 000 000 trees growing 
in Leafland. 320 100 000 of these are 


oaks. 6 600 000 of the trees are elms. 


The rest of the trees are willows. 
How many willows are there in 
Leafland? 


whale ate 5000 herring for 
lunch. Each herring had just 
eaten 7000 little shellfish. 
Each little shellfish had 
just eaten 130 000 teeny, 
tiny plants. How many 
teeny, tiny plants did 

Herbie eat? 


Herbie the humpback | There are 340 children 


For Experts Only XQ 


Write a true math sentence for the stories that have 

enough information. Make up information for those 

stories that need more. Then write a true math 
sentence for them, too. 


in Marsha’s school. 130 
buy lunch at the school. 
Some eat lunch at home. 
How many bring their 
lunch to school? 


There are 3 lines to a centimetre. About 


D One column of newsprint is 33 cm long. 
how many words would fit in the column? 


Tim put 3 problems on the 
5 board. Mary put on 7. Sam 

put on twice as many 

as Tim and Mary together. 


How many problems are 
on the board? 


Sometimes we have to get information to solve a problem from a chart. 


Here is an example. 


The chart lists Animal 
seven kinds of Lion 

animals, including Zebra 

man. It tells two Rabbit (tame) 
things about each Cat (tame) 
kind: how fast it Human being 
can run and how Elephant 
long it can live. Pig (tame) 


Answer the following questions. 
You may want to use math sentences to help you. 


Ue 
2: 









Speed | Lifespan 











How much faster is a lion than a zebra? 


According to this chart, would you be 
able to catch a pet rabbit running away 
from you? 


An angry elephant is chasing you. Who 
can run faster, you or the elephant? 
How much faster? 


What is the difference between the 6. Anita has two pets — a rabbit and a cat. 
speeds of the fastest and the slowest Which pet is likely to live longer? How 
animals listed? many years longer? 

What is the difference between the 7. The zebra at Zenith Zoo has lived 5 of 
longest lifespan and the shortest its expected lifespan. How old is the 


lifespan for animals listed on the chart? zebra? 











CHECKOUT 





Which are true sentences? 

a 14x4=42 b 63>8x8 C} 63/159 
dae e 2-3>1 f 74—27=n 
Copy each set of three digits. Write an 


operation and a relation symbol to complete a 
true sentence. 


a 3 4 12 b> 03S aes cr.5 -4eut 
Gia 2252 e815) 93 2 Cee 


bio 
loo 
— 


Use >, <, or =to make true sentences. 


a 
2 


AI 
foo}ies) 


a 16 15 b &§ c 


Solve the following problems. Then write a true 
sentence to show that your answer is correct. 


a 16 Cars. b 12 meals. 
8 in each row. 3 meals each day. 
How many rows? How many days? 
c 9Q9boats. — d 10 packages. 
5 people in each. 10 kg each. 


How many people? How many kg? 








Renaming a fraction can mean a lot of things. 
Look at the different kinds of renaming. 


THIN about what you do as you rename these. 


ve 


MG 


What is the simplest name for each of these? 


Ls 
oO 


| 


a 14 6 5 
a4 b 42 Cg d 5 e | 


1oy) 


Rename each whole number as a fraction. 
9} 


a 


o oe 
I) Oly 


Coa 
f 4= 


oly 
-)- 0 ls 


Try to rename each of these mixed numbers 
as a fraction. 


a 175 b 24 Cure 


— 


Np 


d 104 


ine) 


That's enough. 


And would you believe there is still one more type 
of renaming? Rename each pair of fractions so 
that they have a common denominator. 


a and « b 3 and 2 Cc 2 and 4 


That's enough. 


If you put it all together, you can do problems 
like these. Try them. 


EN Weenie b 82-24 CUS atag 


d 35-164 e 45+2) { 2805 





Your goal is to 
become really good 
at renaming fractions. 























Did you make any mistakes on problem 1 on the page before? 
Maybe this will help. g That's a common factor. 


2 1 
4 —-~|Is there a common factor? z= 8 5 => 


— Is there a common factor? 


2 is a common factor, but so is 4. 














Use the greatest common factor and save time. =4 =% 
Practise on these. Write the simplest name for each. 

a b c d e f g h i j 

1. 3 4 6 5 7 3 2 6 10 8 

aa 8 12 10 14 9 10 8 JZ 8 


The last problem looks easy, BUT § = 

Maybe you had to draw a picture for yourself 

But drawing pictures takes a long time. ashe 
The denominator tells how many parts in one. 

lf the numerator is the same number as the AN 
denominator, then the fraction says you are cae 
considering the whole thing. 


Renaming 2 is not a problem. 
THINK One whole thing is divided into &. 


Then 2 whole things are the same as gy See 0 OO) 


Practise on these. 
Rename each whole number as a fraction. 
a c 








ee ee ee ee 


Renaming a mixed number as a fraction is not a very big step. 
275 says that you have 2 whole things and io more. 
2 is the same as 1 ate rat or 45. You have i more. 





So a 40 Zo = a AND a is the fraction name for 275. 
Time for practice. a b Cc d 
Rename each mixed 5 3 1 1 
1 ys sr 25 26 
number as a 6 bs 2 6 
fraction. 
Ph ky; 28 4t 2e 
Renaming a fraction as a mixed number isn’t hard 
either. Start slowly. = b c d a 
3 5 3 Z 5 i 
Which of these 3 5 5 7 3 
fractions can 
be renamed as 4 5 3 6 9 1 
mixed numbers? 6 2 6 


2 


Use § as an example. Think How many $s in§? 


; 
There are 2 and 3 more. 
i 1 

3 Can be renamed 23. 





; a b c d 
Time for more practice. 2 3 7 9 13 
Rename each fraction 2 5 4 4 
as a mixed number. 

re 9 16 19 
6. 3 5 8 


18 


—_ 
ae 
w 
wl 
ole 


NO 
Dn 
IO 


& 
| 


NIG op 
IOC 


~ 
ln 
00|<o 


a 
ine) 


aio @ 
Oln = 
OlInN @ 


— 
Eats 
eal 
oO 
ine) 
are 


| 
a| 
a 
ol 


Add. Rename the sums as mixed numbers. 


Example: + § = 4 THINK 3 =1. How many $s in $? 


’ 1 4 
There’s 1 and 3 more. 3 can be renamed 15. 


Dene Se iWe aN se) O66 Tae 
a 6té b gt9 Cc 5ts Oral 7 Coane 
The next set of problems requires renaming — lots of it. 
Example: 3 + Z First you add. Your answer is Q. Now you rename 2» as 1. 


: 2 1 
And you can rename again, because g = gq. 


r r 1 
Your final answer is 14. 


Try these. Your challenge is to find the simplest name for each sum. 


On i © Loe Cae dej4 
wie 7 b 6+6 Cc gte d 373 Coc te 

a 8 4,2 ow) AO eh Ayo fal 
f Es 9 5t5 neegcs i 40+ 40 j jot 


Time to look at some situations. 


3 
A 


He had to spend $ of an hour on his music. 
Homework would take another $ hour. 
How long before he would be free? 


She used 1/ rolls of wallpaper for one wall. 


She used 3 of a roll more around the windows. 
How many rolls did she use in all? 


There is something new in that last problem. What is it? 
Make sure you know how to add with mixed numbers. 





Let the picture help you get an answer for 1% +2. 


Let’s look at that last problem. The 


paper for the one wall can be thought 


of as %. Another 2is needed. 


2+ 3= ® AND that answer has to 
be renamed. # = 22. You must 


rename AGAIN. What is the answer? 





8 
1 org roll é roll the other 3 


That is a real-world problem for you. 
Sometimes it seems that you never 
find the answer. Be patient. You'll make it. 


Try another problem. 


They wanted to make fudge and a chocolate cake. 

The fudge recipe called for 25 squares of baking chocolate. 
The cake needed 1$ squares. 

How much chocolate do they need to make both? 






Skip the picture this time. Save even 
more time by writing the problem this way: 


zs \ 
Sere SS) 
IO Ai 


First add the fractions. 

Then add the whole numbers. 
And finally rename the answer. 
How many squares of chocolate? 


2 


Your turn. Add these. Name each in simplest form. 
aie 2a 3 ee WO Na 
+15 +134 + 4% +2 


Do you think that set.of problems was rigged? Why? 


: = 






















fe 
You practised only one type of renaming. Look at all types. Ws 
/ 
“a | 
3 ~ \ 
28 3 \ 
1 14 
+e 15 1 
‘ 4 1 oa j 
338, Or 35 
2 Cea 27, or 3 j ed 
y 
od f [AR 
There is nothing ate ee / ae 
hard here. The answer 2 ¢ is eee bch ears 
4 This isn’t of 
another name for 2 + 1. hen 6 
J} That’s not hard Rae \ 
em : it looks, but ~ 


take your time 
with this one. 


+ 
— 2M 
WIM CW) 





3; Study this example: 


What is the simplest name? 


Shar th 4h That’s your answer in simplest form. 


Take time to practise only this type of renaming. 
Name each in simplest form. 


a b c d e f g 
1. 33 22 68 94 513 4 14 


ary 

Le) 
= 
(=) 


ine) 
N 
AID 
h 
ak 
| 
(op) 
| 
wo 
| 
w 
| 
oO} 
ay 
@|C0 
ine) 
+| 


fol 
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Add. Write the simplest name for each sum. 


a b c d e 
1 0 643 42 32 73 34 
+22 +14 cule + 22 + 43 


The next ones may look different, but compute the 
same way. 


A Oe 
4 


ae 
i 
ON, Ol 
i 
Nh 
a 
w 
Cn cio 
—_, 


Ojo 

Oo|~n COIN 
+ 

NIO Nn 


Back to word problems again. 


3. Sara bought 2° dozen plain doughnuts and 
15 dozen jelly doughnuts for the party. 
How many dozen doughnuts did she buy? 


4. Jamie took 10; minutes to do question 1. 
He took only 8 minutes for question 2. 
a How much time did he take? 


b He had 20 minutes to do the whole page. 
How much time was left? 


That’s one way to get you to think about subtraction. 
Believe it or not, subtraction comes next! 


Se 


ster Peso | Why rename? Now can you subtract? 3 5 =? 


1. Subtract. (You will have to rename the whole number.) 





= ae al 3 7 7 
12 —3 can also be pictured. 
How many fifths shaded? 
Take away 2. How many fifths remain? 1 + 3 = w 
44 
This problem could have been written ——————_———_ : 
Use this vertical form whenever you want to. ae 
# 
2. Subtract. 
Ps S| Amees lieae Cree 5d 5 4 
CF Ua 2) es Ca aes d- 216 40 Cc Floieec 
You might get out of practice if you don’t do some 
renaming. Don't let that happen. Subtract some more. 
Write the simplest name for each answer. 
See Dae. 7 es 1 : yan 8) pe ee “ 
eh a Nei Oaen0 1 26-6 j 33-8 a Spe Past canle 


Tod 


The vertical form is best when you subtract mixed 
numbers. Study the example first. 


45 
—1 
3 


| 


~——First subtract the fractions. 


[oai[e>) 


Then subtract the whole numbers. 


You know you might have to rename in subtraction, too. 


ae Try this one: 42 

ip _ 92 

as Bs 
1 Or WE ? Is your answer a mixed number? 


Show how good you are at subtraction. Do these. 
Give the simplest name for your answers. 











b d e f g 
1. 56 14 22 43 23 68 33 
1 1 1 3 5 2 1 
a 7g maekc6 15 — 26 — 39 woe 
2 10) Gh st ec ee 
3 3 1 2 1 1 1 
7010 mee 5 — 29 — 25 ~ 570 moe 
3. The dog chewed up é of the rope. 4. Bill had 4 of the pizza. Jan had i. Dan had i. 
How much of the rope is left? Is there any left for you? How much? 


104 


1. Rename when necessary. 





ape Bis b 23 a d 32 e 44 
is al au il 1 Ly 
ole =e — 24 a6 — 279 
2. Recopy these in vertical form if you want to. 
Don't forget to rename. 
a 35-16 b 539-319 S ee Ve a Beas 


saps, PROGRESS CHECK 










= Compute. Watch out! You are to do both addition and 
subtraction. Rename when necessary. 


Qe @e+t @sk+eh @1h-3 
@2-2 ©st-} @eird ©2i-} 
@-4 


{00 





Are you ready? 


9) 


Try this one. 4 1 


Can you subtract the fractions? 


16 


There is a curve ball in the subtraction game. 


When this problem comes up in whole numbers, you 
rename—a ten as ten ones, for example. Can 4k be 
renamed? Rename one of the whole numbers as 2. 
How many fifths then? 


4h Rename —+3} oF 2 Rename —-38 


— oe Rewrite >— oe — 2¢ 


O.K. now? 


Try these. You'll have to rename. 





—22 = Be —13 ale 
NO! O.K. now 
GG Aue eA+ 5 eee Se ce i Bs 
5 2 3 3 2 
mice 5 = mas = 
If you're not sure, ask about these. 
3 3 1 1 
6.64 SG 940 4 10RD as TAS ets 
2 5 Z 1 
12933 ele 13. 4—2¢ 145-873 15 eelO Sela, 


ge, PROGRESS CHES 











LOOK OUT: _ ee 

i a 
ES ea ae 
Yi, WU YW 
W/ tah a, Yj 
i L Wi a Ua What fraction 
i Ws aI y of the board 
i WY ; 
is black? 





penne cseermanares 


SE STEEL SITE TEENS LETT IE EATON ELE TAT HT 





[a7 





When we add ¢ subtract fractions less than one, the pie model works too. 


become and become | 





; All you ae to do is put 


the Se tgetce Right? — become 


and | 





5+5=2  Howdowename it? 


a+ _ = : Look at the denominators. They are the same. 
5+ ; = Look at the denominators. They are the same. 
5+4= 2 The denominators are the troublemakers. 
All we have to do is get the denominators of both 
fractions to show the same number of parts. 
Look at the unshaded part. What fraction names it? 





What fraction names these unshaded parts? 
B 
6 7 8 9. 40: : 
You know that 3 can be named 4 ore org ory 3 Or qo OF 74 Or 7g Or 7g Of 59 OF... ; 
You know that 5 can be named ¢ 6 or 3 or id or = or . Hold everything! . 


There is no need to go on. 
1 1 
3 +3 Can be renamed as 3 +2 You know how to name that answer. 


138 





Secih 
8 4 <— Look. The denominators do not show the same number of parts. 


a Can be renamed as3? NO! 


1 
But can 4 be renamed as §? 
So rename. Get common denominators. Rename 


4 


Rewrite 





1 1 
ae + — 
2 4 Get common denominators. 


(ee 5 i 
Can 5 be renamed as ;? 


Rename 


Rewrite 





You will be finding a lot of common denominators. 
Practise. Find a common denominator for each pair of fractions. 


1 - it THINK Can 4 be renamed as §? Do it. 
2. %, 4 THINK Cang be renamed as $? NO! 
Try again. Can 3 be renamed as é? Do it. 
3. 2 {THINK Can 3 be renamed as §? Do it. 
4 3. THINK Can 3 be renamed as $? Do it. 


5. 5, § THINK Can 75 be renamed as 3? NO! 
Try again. Can 5 be renamed as 7a? Do it. 


6. 4, 4 THINK Can3 be renamed as é? Do it. 


109 





Fractions must have common denominators before you can add. 


Rename, using the 
common denominator. 


Rewrite the problem. 


$+ $= Xe Find the common denominator. 
t 

2 

4 

ee 

Aan = 2 Easy, isn’t it? 


1. Here is the problem. 


Rename, using the 
common denominator. 


Rewrite the problem. 


DIY <+—-O)|-Y-+*-Go|PO 


an * =? Find the common denominator. 
ate 12 Now you're ready to add! 


2. Try another problem. 


Rename, using the 
common denominator. 


Rewrite the problem. 


Find the common denominator. 


oo|+ 
Ns 
I 

~~ 


O0|-Y=— 00|-D <= | 


o|— 
al 
I 
O/-> 


Now you can add. 








3. Try one more. 


Rename, using the 
common denominator. 


Rewrite the problem. 


& =f ‘ =? Find the common denominator. 
{ 

? 

> 

Oe 

; yy 

> peo ame 














Now you're ready to practise addition on your own. 





Remember — 
Step 1 Write the problem; find the common denominator. 
Step 2 Rename, using the common denominator. 
_ Step 3 Rewrite the problem; then add. 

Step 4 Write the simplest name for your answer. 

iL ae hs eas uae 
Ae wel hy, a oy na 

Ay 6 ais 3 Sh Shares Ch Siar iG 
Led Lewy. Se 

LO Svan Se TH 9. ET5 


Subtraction is done the same way. Try these. 
Don't forget the four easy steps. 


10. 3-% Hk es 12. 3-4 
3 8} dee. 5 a) 
URE 3 ai) Wen Te Uchey Ys 


16. Compute. Watch for the operation signs. 


ye eh! Saree 20 & 
El oar iy b gt, ConA nate 
al 4 5 MoE a KS) 
Ch appre! Tea cat Goes 














Practise your renaming skills as you add these fractions. 


pall aes 


(1.) = = Common denominator? You're ready to add. 


Siege. : 
ee ae Now what? | 


That was too easy. That’s no fun. 


une : Dae 
= < Common denominator? Find one. Rename = = = : 
OIG 37> 6 
Write the problem with a common denominator. 4 5 as fe | 
6ic Gaz 
NOW WHAT ? 


Your turn. Find the sums, renaming the fractions when 
you need to. Rename your answers. 


3) b+o=2 4) §+9=2 (5) 5+3=2 6) §+§-2 
@ath-2 @©brb-2 @©itt-2 @ihi-2 
G)s+m=-2 Oot+i-2 9 WX) Ath-2 “Gh Ar -2 
d 


— 
(—-] 








Lueky Frachions 


This lucky card contains 
all the answers to the 
addition and subtraction 
problems on this page. 
After you do a problem, 
look for your answer on 
the lucky card and 

put a marker on it. The 
first one has been done 
for you. Do only as 
many problems as you 
need to win the game. 


Ty ttan 46 

2. ee? 3 
5. £+2+3=7 6 
hee 9 
Uh Beep Speae 12. 
14. 3-2-2 15. 
17. 3-}=2 18. 
20.84 75= 2 21. 
23. tt-i=2 24. 


\Go 


w|— 


olN 


nj 


oN oN F 


NI 
+ 


id) 


io) 


+ 
ot 
oO 

I 


| 
ain 


is 
|-~o 


| 
| 











10. 


13. 


16. 


AS; 


22. 


25. 


o- AL WO Wi An 
+ + 
ln 


of: 
fo e}fep) 


+ 
his 


ln 


—s 
ine) 


nin 


| 
I~ 
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I~ 





| 
|~ 


| 
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kor Experts Only 


A 24 units 





paste : TD COU sre hina a 
E ea tS You need a common denominator. 
How much more is A than B? — 16 Nee A As OL as corsa me sins ce 13 
What is the difference between A YE aie 
and B? 


Rename before you subtract. You might have to rename the answer, too. 


C 2x units E 2g units 

D 1g Units F  13units 
1. What is the difference between C 2. What is the difference between E 

and D? and F? 


G » 1% units | I 3units 
H 1% units J 1% units 

3. What is the difference between G 4. What is the difference between / 
and H? and J? 
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CAN YOU THINK ABOUT MULTEIDLICATION AS ADDITION? 


1. 4x6= ? You know the answer is 24. 2. You can always find the product of 
If you didn’t know the answer, you two whole numbers by adding. But if 
could find it by adding. you used addition to complete 232 x 17 = ? 
rh 4 x 6 = 24 could be written adding 232 seventeens would take a 
6+6+6+6=24 long time. So you multiply. 


3. Lester likes pie. His mother served 
each of the 4 people at dinner { of a pie. 
How much of the pie did they eat? 


uskeetko asl 
st5ta tS 
This can be rewritten as 4 x $ =. How much pie? 


4. Every day Tiny Thirston drinks 3 of a bottle of 
ZIP ZAP juice. 


a How much does he drink in 2 days? 





+8 
or 2 X 3 =% bottle. How much? 
b How much in a week? 
$+ 848+ 8+ 8048 
Ol/ax 3 = § bottles. How many bottles is that? 


Can the idea of repeated addition be used in multiplying fractions? 


Ib 


166 


aa t+ : ae This is the sum of the numerators. 
3x 


="5 Where does this number come from? 





“Ee You know where this comes from. 
8) 


=3 What about this? 


See? : 
3X 4=q What is the correct numerator? 


Use multiplication or addition to solve these problems. 


ee Zen i 
a AIK b Oa ee Cc 4X5= 7 
A) Xa @ eh (i Pei ey oh 


Look at the first problem again. 2x 4=§ 


Is the numerator in the answer the same as the product of(2)x 3 —§ 
Could it be rewritten as 232 =? 





Could other problems be rewritten this way? 
Complete 4x§ = 2. Now complete *34 = ? 


Are both the answers the same? They should be. 














Complete. 

Ao ee b 2x2=242_9 c 6x 
i, 7) ; 

a) Bo Sa eS e 9x2=27=7 fie 7.x 


? 








42 G4 
Clam Fi 
Be? 
10geac? 


1. Find these products. 


a 3x += ? ~~ ‘That's easy, isn't it? 


b 5x3= 2? _ That's anew one. 


hi 


How do you do it? 


Try EyeGs 2% 3 means 3 of 3. Suppose you want to find 2 of 3 apples. 


One way to do it is to take 5 of each apple. Then add the 5S. 


+$=3x 





a= Hey —we know that product is 3 
1 3 


1 
3x35=3and3;x3=3 


rm] 
ro|— 
ho|— 


You knew that you could change the order of two whole-number factors 
and get the same product. Now you know you can change the order of 
two fraction factors, too. 




















3x5=33'=3 and $x3=°=3 
2. Find these products. 
DO ete = Le aie Oy = 2 
d 3x4=347= 9 e 2x7=%=2 fee ores 
a Bs ee ae T axade @ } Sx ae 


(67 


i 


j 
i 
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PROGRESS CHECK 


Have you 
ever heard 
of situations 
like these? 


ge = 
WE LLL 


ié2° Toc 5 a, 


SE 


You plan to study half of the next half hour. 
How much time would that be? 4 of what? 


Look—there’s a fourth of the pie left. 
You’re going to eat half of it. 
How much of the pie will you eat? 4 of what? 


You and your sister are painting a fence. ; of it is 
your share. You have painted 5 of your share. 
How much have you painted? 3 of what? 


You have $3 to spend. You have spent 3 of it. 
How much of the money have you spent? 3 of what? 


You have § left. You give your best friend 4 of that. 
How much did you give your friend? of what? 





Greedy shared his candy bar with his two friends. 
First he marked it into thirds. He could have 
shared it then, but he didn't. 


al al x 
3 3 3 


He marked each 4 into 2 equal parts. 
He gave each friend one of these parts. 


Greedy gave 3 of 5 candy bar to each friend. 
What fractional part did each friend get? 
The picture shows ‘. Does 4 x 4 = 4? 





Another day Greedy wasn’t so greedy. He =A 
decided to give 5 of 5 of his candy bar to 1 4 4 
each of his two friends. 3 3 3 , 

| 
He marked 4 of each 5. Ss sae J 


Then he gave each friend 4 of 5 of his candy bar: 


Does 4 x § =? 

He gave each of his friends @ of his candy bar. 
How much did he have left for himself ? 

Did he do it the hard way? 





3. You know that 3 xZ=% and that 3 xs=Z. 
What is 3 x 3? 
Draw a model to show your answer. 
(First show 3 Then show 4 of the 3) 


(08 


70 


ae op ee pe 





mF i 
1 square 4 square > of 4 square 5X 4—4 
Sie ect das 
! ' 1 
hoe 
7. ee 
1s aaa Tepe ees 1 
1 square 4 square 3% 4= 72 What Sg ea 
ed 
I 1 
' ! 
i: 
oo 
1 square 3 square SX — 6 ee Whalic aaa 
c 
' 1 
| ' 
se5dlee ctl 
{ ai txtig Pee rl 
square 3 Square Aa What’s 4 X 3? 





Look at the denominators of the first problem. Does 2 x 4 = 8? 
Look at the numerators of the first problem. Does 1 x 1=1? 


Look at the denominators of each of the other problems. 
Then look at the numerators. Have you made a discovery? 


Study this problem and its model. 1 1 
Watch the numerators and 
denominators. 


This model shows z 
pobre 
The problem is 4 of 3. 


Now the model has been divided into 4 equa! yy 


parts. You're interested in one of the parts. 3 
How many parts in all now? How many shaded? 4 X 3 = ¢ 


2. Draw a model to show 4 of 3 (5 x a) 


3. Try finding these products without drawing a model. 


a x b x c x 


AIO Nl 
i 


d e x f x 


+\/- 


x 


AID Nl 
AIO Ni 
AIO Ml 
PIO BIW 


4. If you could compute the products in the last 
problem, you can answer these questions. 


a How much is 3 of 5 of a day? 
b 4 of 3 piece of cloth is how much? 


c How much is 5 of k of an hour? 


—- —-—— -— — - - - - - - -  - F 





vi 





SS SS SS See 


Are you sure of your work when you multiply 


two fractions? If not, show your work like this: cs Via = 2x4 s, 8 
ees) SS) iS 
a b c d 
Multiply. 1. 4x & ae tx eexae 
2a ESE! Ouse 420 
2.3% 4 BX<4 3% 3 Lookout! 9 x 2 
3. He bought 3 loaf of bread. 4. She had t of a dollar. She gave z of it to her 
He gave 4 of it to his brother. sister. What part of a dollar did she give to 
How much did he give away? her sister? How many cents was that? 
5. There was $ jar of jam. 6. He had 5 of a dollar. He put is of it in his 


She used 4 of it. 
How much did she use? 


PROGRESS CHECK 


12 


bank. What part of a dollar did he save? 
How many cents was that? 


d 


1. Compute. Make sure every product has its simplest name. 


This set of problems has some interesting patterns. 
Watch for them. 


1 1 ib we lan 2 eye. 

Cee: ene (ee Ge i) Zany 

om s4 Eye Ons 4 hee 

vf i Did you find any patterns? Which ones? 
Each of these problems is different. Compute. 
Products should be named with their simplest names. 
a b c d 

Utne, Ee iP ay4 Zen go: DT: 

2. 4%5 6263 54 9X 4 

cepa al PKG) dae Cee 

3. 5 X 3 3X 6 2X7 5X4 

Sear dig ee eS) 2a 

aE eS 4% 5 Bras 7X2 


5. If you were hungry, would you rather have — 





1 if 1 
of 5 hamburger or 5 of 4? 


al4 


of § milkshake or § of 4? 


Go| 


b 


i?) 
al 


of 3 order of french fries ors of $? 


a. 
+| 


1 zi 
3 of & piece of cake or ¢ of 3? 


@o 
Oo|— 


1 ° 
of 3 pizza ors of ? 





Compute. Products should be named with their simplest names. 





EXTRA ae 
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5 1 5 2 5 3 5 0 

3. 5 Xo ee Born eo 


Try these word problems. Each problem needs two answers. 


4. George had : dozen eggs. 5. Monday, Bob’s homework took 4 of an hour. 
He used z of the eggs for an omelette. Tuesday it took = of that time. 

What part of a dozen did George use? What part of an hour did it take Tuesday? 
How many eggs was that? How many minutes was that? 

6. Lynn had 2 of a dollar. 7. Frank has to paint 2 of a 100-board fence. 
She spent 5 of her money for a pen. Alice has to paint only 5 as much as Frank. 
What part of a dollar did she spend? What fraction of the job is Alice’s? 

How many cents was that? How many boards is that? 


Think about these problems. Write Yes or No for each answer. 


8. Is + of 4 the same as ae sOleye? b tof 6? 
1 of 2 ab 59? 2 of 1 

9. Is 7. of 5 the same as ane AOl ene Dey Oly. 

10. Is L of t the same as a tof7? b tof 2? 





i | | 





CHECKOUT 


Add or subtract. Write the simplest name for your answer. 


a b c d 
1) 45 at 7% 34 
+ 25 +15 — 33 —13 


Multiply. Write the simplest name for your answer. 


di 2 Sy 1 3 
7h, la RT 3x4 x 5 x 


1 
6 2 3 


Look at this set of problems. The answer to the first 
problem became the top number of the next problem. 


2 

ig 

wee 
1 


If you complete this series correctly, your last answer 
will match the one printed. 








A fraction can be written in many ways. 
For example, ; of a dollar can be 
expressed as $0.75. 


Take time to look at decimal 
notation. 


Money coins are something 
everyone knows about. Their value is 
written with decimal notation. It is a 
fractional part of one dollar. 

io Of a dollar is the same as $0.10. 
700 Of a dollar is the same as $0.01. 





Write each amount of money with 
a $ and a decimal point. 


te 


2. 


If 4 of a dollar is $0.10, what is 4 of a dollar? 
What is 5 of a dollar? 


If 9 of a dollar is $0.10, what is 3, of a dollar? 
What is 5 of a dollar? 


If 4 of a dollar is $0.10, what is 1? of a dollar? 


How would you write: a 14 dollars? 
is 

b 2; dollars? © 3455 dollars? 

d 46 dollars? e is dollars? 


What are some slang phrases you have heard 
used for coins? Try to find out how some 
phrases started. 








if you know a lot about money, 
this chapter will be easy. 

Your goal is to operate 

with decimal fractions. 





You go shopping. 
You get a piece of 
paper like this: 


01.3302 
01.058 ° 
00.296Rs 
00.376Rs 
02.15HTs 
O159MT8 
00.171: 
0695%n° 


THANK YOU 
REGISTER NO 64 


What is it? 


What does it say? 
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Look at this figure from a cash register. 





The 2 tells you how many ten-dollar units. 
The 1 tells you how many one-dollar units. 
The 4 tells how many ten-cent units. 

What does the 5 tell? 


1. Now consider $34.68. How many ten-dollar units? 
How many one-dollar units? How many ten-cent 
units? How many one-cent units? 


2. Aten-dollar unit is worth ? dollars. A one-dollar 
unit is worth ? 10¢ coins. A 10¢ coin is worth 
“cents: 


3. A dollar is worth ? cents. Ten dollars are worth 
2 10¢ coins. 


We use decimals for things other than money. 
But they work the same way. Look at this decimal. 


The 2 means 2 tens. 


The 1 means 1 one. 
The dot is called a decimal point. | 
@ The 4 means 4 tenths. 
The 5 means 5 hundredths. 
Compare this with the cash-register figure. 


0 | 0.1 








Decimal notation for a fraction is not limited to money. 


Time may be reported in tenths of a second. 
Mass may be reported in tenths or hundredths or thousandths 
of a kilogram. 
Length may be reported in hundredths or thousandths of a metre. 
Capacity may be reported in tenths or thousandths of a litre. 


The place-value chart you have worked with can be expanded. 





# ________Decimals name fractional parts of 1. 
0.5 is the same as 3. 
0.56 names the same number as 2. ‘ 


0.567 names the same number as ae : 


These fractions are not new to you. The number line 


below shows one unit divided into 10 equal 
parts. Each part is a5, or 0.1, of the whole unit. 


0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 


One of the 10 equal parts (2, or 0.1, of the whole unit) 
has been divided again. Each of these parts is 55, 
or 0.01, of the whole unit. How many 0.01 parts in 


the whole unit? 
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10. 


(00 


Read each of the numbers on the chart. 
Is 1000.000 the same number as 1000? 
Is 10.000 the same number as 10? 

Is 0.1 the same number as 0.100? 

Is 0.01 the same number as 0.010? 

Is 100 the same number as 0.001? 


Name the larger number. 
Use the chart for help if you need it. 


a 10o0r1 bs Oslora 

c 10 or 0.01 d 100 or 10 

ent OF 120G0.04 fulsome 

g 1000 or 100 h 0.01 or 0.001 


If you had 0.1 dollar, would you have the same 
amount as someone else who had 0.10 dollar? 


If you had 0.80 dollar, would you have the same 
amount as someone else who had 0.8 dollar? 


Answer yes or no to these. 


a Does 0.10 = 0.100? b* Does 0:15—:01007? 
Cae Does 021.007 d Does 0.400 = 0.40? 
es Does 024 =0s1? fue Does Onis 07s 








You saw a line like this before. Enlarge it. 


2 3 A. 5 ac xe 8 3 10 
10 10 10 10 10 10 10 10 10 
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 


cE 
10 





0.2 0.3 


Do you know what fraction names should 
replace the ? above the number line? If you 


“0.06 read the number name of the decimal below 
ek Ss the line, you will Know in a hurry. 
"0.09 : 
0.10 1 D0eS.0:01.—— 5 


100 


a Does 0.10 = (5? b Does 4,= 0.1? 
2. Do 0.1, 0.10, 4, and; all name the same number? 


3. What is the place value of each digit in the 
following numbers? 


a 12.56 b 100.01 c 21.10 


iil 


PROGRESS CHECK 
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HR: 1 aoncinra aa it arene rit i Moss y v4 2 et tee 
ry A Saf ¢ 4 » Wy ee + y ‘ \a 
‘ (Fax! R Pe iets a i view 4 s 
‘ ‘ ‘ . 
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Study the chart and tell what the missing 
numbers are. _ 


Decimals are really just 
another kind of fraction. 
In this chart the decimals 
in the first column 

are equal to the fractions 
in the second column. 
The third column tells 
the meaning of each. 














? thousandths 


48 hundredths 


2 hundredths 
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Now is the time to start adding with decimals. 


Suppose you walk 0.3 km to a friend’s house. 
Then you walk 0.4 km to the park. 
How far do you walk in all? 


- 0.3 
+ 0.4 (or + 45-70) 
0.7 
You have already walked 0.7 km . Now you walk 
another 0.5 km going home. How far have you 
walked in all? 


0.7 
What is the answer this time? 


IN 


= 
oO 





Nh 


a2 (Oks) (oro +45=4 
? 


oO 


If you remember the place value of the numbers you 
are adding, there are no new rules. It is the same 
as adding whole numbers. 














Here is Ur 0.6 2. 0.4 3. 0.8 4. 4.5 ay 0.4 

some practice. sr ORS) she) an OS ae Oh se fe) 
Add. 

6. 6.1 7. 5.8 8. G29 9. 3.56 10. 9.81 

27, 20 + 4.4 2-03 +AU 











183 


You should be able to 

add and subtract decimals with 
hundredths because it is 

just like using money. 

Here is an example. 






Formula I racing cars hit speeds around 250 km/h . 
With such speeds, officials found it necessary to use 
clocks that measure hundredths of a second. If a a.08 
car turned one lap in 37.58 seconds (s) and another 

lap in 37.74 s, how many seconds did the car take 

to make the two laps? 


Jim ran the 100 m race in12.4s . 
Betty ranitini11.9s . 

How much faster than Jim did 
Betty run the 100 m? 


Here are some practice exercises. Subtract. 


1. 0.9 2. 0.8 3. 18) 4. 2.6 5. 3.6 
= ahi = MONS) — 0.4 = 108s) == Os 
6. 9.9 Th 8.2 8. 6.3 9. 9.74 10. Sa9 
20.9 = Sis n.d — 4.63 aie ATE 
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You know how to add and subtract money. 
Cents represent hundredths. 


June earned $1.25 on Monday. When you did those problems, you probably 
She earned $2.50 on Tuesday. didn’t even think about place value. 
How much did she earn in the two days? But start thinking about it now. You grouped 


ones, tens, hundreds, and thousands when 
you computed with whole numbers. You 
group tenths, hundredths, and thousandths 
when you compute with decimal fractions. 


Addition Subtraction 


She went shopping. She took $2.50 with her. 
She bought only one thing. It cost $0.57. 
How much money did she have left? 








Could the addition ~ Would the answer Could the subtraction Could you still 
problem have been be different? Why? problem have been subtract? How? 
written in this way? written this way? 
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You have used estimation to help you before. It is 
especially useful when you are working with decimals. 
If you put a decimal point in the wrong place—- WOW! 
Here is an example. 


A department store bills you Using estimation, you can see 5.87 6 
$5.87 for a shirt and $4.13 for quickly that a mistake has shea (3 coated 
a tie. The total comes to $100. been made. The total should 10 
Is this total reasonable? be about $10, not $100. 


Probably you already have good estimation .sense 
from working with money. But you should develop 
this same sense working with other decimals, too. 


PROGRESS CHECK 


—— 













Here is some mixed practice. Estimate. Then find 
exact answers. Make sure your answers are reasonable. 


oe 


5 @) 
+ 6.0 
(5) 52+38=2 - (@) 173-95=2 
31.50+3276=2 20.09 -7.77= 2 


10.05 (4) 15.00 (2). Seroe 


Gree eee eee i, + 3.00 
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Roundy Wheeler borrowed $37 from his dad to buy a 
bicycle. He paid him back at the rate of $1.75 a week 
fer the first 5 weeks and $2.25 a week from the 

sixth week on until he paid it all back. Copy and 
complete the payment table. It’s for the first 

ten weeks. 


How many weeks did it take 
to pay off the loan? 
How much was the last payment? 


Place these coins 
in three straight lines 
so that the sum 








End of | Amount Balance owed 
week paid after payment 


in each line is 20 cents. 


ZS 
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~~ Bob delivers newspapers every morning. If he delivers a 
Kor paper every day, the customer pays $0.80 a week. The 

cost for weekdays only is $0.50 a week, and for weekend 

; delivery only it is $0.35 a week. Customers usually pay on 


aN 
Kx erts Saturdays. The payments of 15 customers last Saturday 
dd are recorded below. Complete this table. 















y : 3 

Only Ce eee 
1.| Wis. Seaver [| soeol 2 | a | | » | 
gq Mr. Tachers) ©) //)$0.359/ 0400) tale aes cee 
Ba Miss Liere 9) $0.35) |) 6p ae Som ee 
4._Misssmitn | soso[ 2 [a | $1 | 6 | 
§.|_Mrs.Erickson | $0.80| 2 | a | $5 | b | 
6.| Mrs. Humphrey | $0.80] 3 | a | sa_| b 
7.|_Mrs.Dormal | $0.50| 5 | a | $3 | b | 
By Mr. Sioné!) 2) 9) 150/50 (N23) ae sion ee 
Ba Miss Snyder". | "$0.25: (0/4) | fall SS ay bees 
10.{__Mrs.Campbell | $0.35| 5 | a | $2 | b 
11.| Mr.Koslowski | $0.35 | 3 | a | $2 | b | 
12.| | Mr.Jameson_ | $0.80/ 2 | a | $5 | b 
13. Mrs.Randall [$080] 4 [a | 5 |» | 
73) __ Mrs. Clark) 7515 $0.35, 5 ane SiO ae 
15.|__MissAdams__ | $0.50| 4 | a | $2 | b | 
oq) TOTALS) 0 =e | a sco ae 





a 


This had better equal | 
this plus this 


or you are in trouble! 
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CHECKOUT 





Do 0.1, 0.10, and 0.100 mark the same point on the number line? 


Do 0.3, 0.03, and 0.003 mark the same point on the number line? 


Do 4, 4.0, and 4.00 mark the same point on the number line? 


Do 0.006, 0.06, and 0.6 mark the same point on the number line? 


Order each set from smallest to largest. 





meni Od 1051 bae0- 01 sOsi 0-1-1 Cam0) 11031 050,04 
Add. 

a 0.65 and 0.34 b 0.50 and 0.50 c 0.49 and 0.52 
d 0.82 and 0.88 rect ale | Za725) 337 and 272 
gy 3.5 and)6:75 h 10.1 and 9.9 i 0.99 and 0.01 
j 50 and 0.05 k 0.02 and 20 | 9.2 and 0.8 
Subtract. 

as 05/75. 0:23 b 0.94—0.58 0.80 — 0.37 
Gtelzo2e0, 61 e 10.30-—0.71 1,00 053) 
gml-05— 0:37 Biles) (8h 7/ iP iG 0:95 

j 40—0.09 k 0.98 —0.09 13:70) — 3:69 
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DID YOU KNOW? 

@ 
The fastest land animal in the world, the cheetah, can 
cover a kilometre in about half a minute. The human 
record for the 1000 m run, established in 1974, is 


72 aaiinh kere) 





A kangaroo can jump as faras 12 mina 
single leap. The human record for the long 


A camel can go 
jump, set in 1968, is 8.90 m . 


for days without 
water, but when it 
does drink, it 
gulps more than 
120 £ in a few 
minutes. The 
average adult 
human being 
needs a minimum 
of 2500 ml of 
water daily. 


YOUR GOAL is to become more skilful at measuring. 


Learn to estimate accurately and measure precisely. 


The smallest mammal in 
the world, the shrew, has a 
mass of only a few grams. 
One kind of shrew has an 
average adult mass of only 
EIEN Gc 





Use measurements to suit your needs. 
it 


Like our number system, our measurement system Is 
international. 

Like number symbols, our measurement symbols are 
understood everywhere. 

Measurement symbols should always be used with numerals. 


Here are some examples. 


OFZ OakG 24.06 m 3525 £ 8 500 000 km 30°C 


You know the rules about writing numbers and about using 
decimal notation for a fractional part of a measurement. 


There are rules for writing measurement symbols too. 
Here are four rules to remember. 


l You leave a space between a numeral and a symbol 
(except in temperature readings). 

2 You use small letters for common symbols (except C for 
Celsius). 

3 You don’t add s for a plural. The symbol m means metre 
Or metres. 

4 You don't use a period after a symbol (unless you are 
ending a sentence). 


There are some errors on these labels. 


Find the errors. 
Write correct measurements. 
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SYMBOLS 























YOU'VE COME A LONG WAY! You know about place value and decimals. 
You know about common units of measurement. 
You know about symbols. 

Do you know about PREFIXES? Prefixes are word parts added before other words. 
Prefixes are used in names for our measurements. 


A metric prefix always has the same meaning. 
It always uses the same letter (or letters) as part of a symbol. 
For example: 
The prefix kilo- means one thousand, and uses the letter k when it forms part of a symbol. 
A kilometre is 1000 m, or 1 km; a kilogram is 1000 g, or 1kg . 
The prefix milli- means one thousandth, and uses the letter m when it forms part of a symbol. 
A millimetre is 0.001 m, or 1 mm; amillilitre is 0.0012 or1ml . 


The chart below looks like a place-value chart — and for a good reason. Our system of 
measurement is related to the decimal system. The headings give the prefixes with their 
symbols and meanings. The words to which the prefixes are added take the place of the ones 
column in a place-value chart. 


Some words and symbols are missing. Copy the chart and fill in the missing items. 





hectometre 
hm 


kilometre 
km 

















hectogram centigram 





dag mg 








kilolitre decalitre centilitre 
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Most people don’t need to use all the units of measure. 
Here are the common units that are used most often. 


LENGTH kilometre metre centimetre millimetre 
CAPACITY kilolitre litre millilitre 
MASS tonne kilogram gram milligram 


Remember tonne (t) is the common unit used for a mass of 1000 kg . 


Choose your answers from the list of common units. 


1. a Which is the largest unit of length? The smallest? 
b Which is the largest unit of capacity? The smallest? 
c Which is the largest unit of mass? The smallest? 


2. Write the measurement that would be commonly used to describe each item. 


The capacity of alarge pail: - O1hl dal 102 

The distance of an Olympic sprint: 1 hm 1 dam 100 m 
The length of a long walk: 5 km 50 hm 500 dam 

The mass of a thick slice of bread: 4 dag 40g 400 dg 
The capacity of an oil drum: 2 hl 200 £ 2000 dl 

The mass of a postage stamp: 0.2 dg 2cg 20 mg 


~O7 Ao ao ® 


Try these without looking at any list. 


3. Give the missing numbers. 


a’ ?m=1 km Da 2-0 —eiahin Citas -acin d ?mm=1m 
e ?L=1dal f ?£=1kl g 1£=2?ml h 1002 =7hl 
ie Oi —alekg J) igi. eemag ke tetas ekg Pt Ordgi—s 20 
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WHEN YOURE TALKING ABOUT MEASUREMENT .. . 


You may need to give only an estimate. You may need a precise or close measurement. 
Nan drives about 8 km to her office. The window pane is 480 mm by 312 mm . 
The game will last about two hours. The winner's time was 11.8s . 


1. Write Yes for each item for which an estimate is likely to be close enough. 
Write No if an estimate will not do. 


a_ Length of a kite string b Clearance for vehicles under a bridge 
c Safety limit for a boatload d Time you will take to read 100 pages 

e Correct dosage of a medicine f Amount of water you drink daily 

g Dimensions of a lawn you cut h Dimensions of an Olympic-sized pool 
i Government report on rainfall j Mass of your desk 


2. If you want to give a precise or close measurement, you need to choose a suitable unit. 
For each item, name the unit that seems most suitable for the measurement asked for. 


a_ Distance to the moon b Length of a pin c Mass of a cent 


d Mass of a railway car e Capacity of a tank car f Capacity of an eye-dropper 


3. Each item (a to f) gives three possible measurements for the same thing. Some 
measurements have been made to the nearest whole number. Some are made to the 
nearest tenth. Some are to the nearest hundredth, and some to the nearest thousandth. 
For each item, write the measurement that comes closest to a precise measurement. 


a 2km 1.9km 1.87 km b 3.86 kg 4 kg - 3.9 kg 
en63 ta 3.09 L 3.088 £ d 215s 22s 21.49 s 
e 18m 1.76m 1.758 m f 9.486 kl 9.5 kl 9.49 kl 


180 


How well do you know millimetres? 


You can find out by estimating and then 3. Add to the table your estimate and then the 
measuring. measurement of the width of each ribbon 
If you really know millimetres, your estimate will shown below. 


be very close to the measurement. 


_ First make a copy of this table for your records. 








Exercise Estimate Measure | Difference 





1. a mm mm mm 
b mm mm mm 
Cc mm mm mm 


1. Estimate in millimetres, and then use a rule 
to check. Record your findings in the table. 





a How wide is your little finger? 
b How thick is the cover of this book? 


Ae, * | 
¢ How thick is the whole book’ If you really Know millimetres, you should Know : 


2. Add to your table for records on the how to express them as centimetres. Remember, 
thickness of the plywood pieces shown a millimetre is a tenth of a centimetre. Our 


below. Estimate first, and then use your rule. measurement system is a decimal system. 
; So 54mm =5.4cm. 


4. Use your table, and write in centimetres the 
measurement you recorded for each part of 
exercise 2. 


5. Write in centimetres the measurement you 
recorded for each part of exercise 3. 








How well do you know centimetres? 


Many small things must be measured in millimetres. Centimetre measurement is 
less exact, but it may be all that you need. You can find out how well you know 
centimetres — again by estimating and measuring. 


You have two “‘handy rules’ for making estimates in centimetres: your fingers and 
your handspan. 


Use the rule at the side of this page to find which of your fingers is about 1 cm wide. 
Then find how many fingers measure 5 cm. 


Now use the rule to measure your handspan. It is the number of centimetres you 
can reach with your fingers spread as far apart as possible. 


Draw a 4-column table like that on page 196. Change the symbol to cm, and give 
estimates and measurements to the nearest centimetre. 
1. - Use your fingers for estimating. Complete the records on your table. 
How longis a yourhand? b your foot? c your pencil? 
How wide is d this book? e your workbook? 
2. Use your handspan for estimating. Complete the records on your table. 
How longis a yourarm? b yourleg? c_ the longer side of your desk? 
Whatis d yourheight? e the height of your desk? 


Centimetre measurements may be expressed as metres. A centimetre is a hundredth 
of a metre. You must have two digits to the right of the decimal point when you 
express centimetres as metres. 


Sic 095m LO PCmp—" Os. 9.m 109 cm = 1.09 m 
3. Write in metres the measurement you recorded for each part of exercise 1. 
4. Write in metres the measurement you recorded for each part of exercise 2. 





M7 











aa ee ee 


: ees sist ae 185 cm long. f 





Bye. mean |. 85 m vin 
ed 


Who is correct? They all are, of course. But 182 cm is the 
preferred measurement. 

The centimetre is preferred for measuring body sizes, 

of lengths of such objects as skis and belts, and dimensions 
. 4 ~’ of furniture. The millimetre is preferred for smaller objects. 


You'll have no problems changing metres to centimetres or 
centimetres to millimetres if you are using whole numbers. 
But what if the measurement given has fractional parts? 


rs THIN You know 24 mm = 2.4cm. So 2.4cm = 24mm. 
1.5 cm must equal 15 mm, and 7.6 cm equal 
76 mm. | 

You know 134 cm = 1.34m.S01.34m=134cm. © 
2.56 m must equal 256 cm, and 4.75 m equal : 
475 cm. | 





Change each measurement given with a decimal fraction | 
to a preferred unit given with a whole number. 


1. Alice is 1.68 m tall. 2. | have some 3.5 cm film. s 
3. My skis are 1.90 m long. 4. Thesnowis1.15mdeep. — 
5. The ski is 5.5 cm wide. 6. That belt is 2.8 cm wide. 





How important is the metre?: It’s very important! 


Its invention was the beginning of the METRIC SYSTEM of measurement. 


About two hundred years ago, some French scientists decided to invent a 


system of measurement that would suit our decimal (base-ten) number system. 
- The metre was the first standard unit they chose. It gave the new system its 
name. 


The metre is the BASE UNIT of length in the metric system. 


All other units for measuring length are based on the metre. Larger units 
measure the length of a metre multiplied by 10, 100, 1000, and so on. Smaller 
units measure the length of a metre divided by 10, 100, 1000, and so on. You 


already know the prefixes that show the numerical relationships of these other 
units to the metre. 


The metre is the PREFERRED UNIT for many measurements of length. 





Measurements given in metres include room dimensions, distances on golf 
courses, depths of lakes and rivers, heights of buildings and mountains, 


distances in many Olympic events, and lengths of carpeting and other 
materials. 


#, 
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How about the gram? 


The scientists who invented the metre had to choose a new standard unit for 
measuring mass — the amount of matter in an object. They decided to relate it 
to their new units for measuring length. 





Imagine a cube of water 1 cm long, 1 cm wide, and 1 cm high. The mass of 
such a cube became the new standard unit for mass —the gram. 


All other units for measuring mass are related to the gram. The metric prefixes 
used for units of length are used for the units of mass. The prefixes show the 
relationships of the other units of mass to the gram. 


Because the gram itself is a small measurement, it is not the base unit for 
mass. The base unit is the mass of 1000 cm cubes of water—the kilogram. 


Imagine one million centimetre cubes of water: the mass of water that would 
filla tank 1m long, 1 m wide, and 1 m high. This mass of 1000 kg has a 
special name — tonne. 


A small car has a mass of about 1 t . What are some other things you might 
want to measure in tonnes? 


OGss... é 





How about the litre? 


Another measurement the scientists had to consider was capacity — the 


amount a container will hold. Again they decided to relate their new standard 
for capacity to the new units for measuring length. 


Imagine a container that holds 1000 cm cubes of water. The capacity of that 
container became the new standard unit for capacity —the litre. 





The litre is not called a base unit in the metric system, but all other measures 
of capacity are related to it. The metric prefixes show the relationships of other 
units of capacity to the litre. 


Metres, grams, and litres are all important units in our system of measurement. 
Our measures of length, mass, and capacity are related to each other. 


A 1cm cube holds 1 ml of water that has amass of 1g . 
1000 cm cubes hold 1 £ of water that has a mass of 1 kg . 
1 000 000 cm cubes hold 1 kl of water that has a mass of 1t . 


The official name for the system is the International System of Units — Sl for 
short. Sl symbols mean the same in all languages. Most countries today are either 
using SI or changing to it. 





Why is an international system like SI useful? 


Must a litre container always be in the form shown on this page? 
What other shapes can you think of? 





u u 
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TEMPERATURE MEASUREMENTS — SI 


The common SI units for temperature measurements were 
invented about 200 years ago by a Swedish astronomer 
named Anders Celsius. He set his scale by fixing the 
freezing point of water at 0°, and the boiling point at 100°. 
The hundred equal divisions between these two points 
and other equal divisions above and below them are 
known as degrees Celsius (symbol °C). 


Temperatures below 0°C are called minus temperatures 
and written with a minus sign: —4°C (minus 4 degrees) 
means 4 degrees below zero, the freezing point. 


Fractional parts in Celsius readings, like other Sl 
measurements, are given as decimal fractions. A reading 
halfway between 20°C and 21°C is 20.5°C . 


Read the thermometer to give the temperature that 
matches each description. 


Normal body temperature 
Normal room temperature 
A mild spring day 

A day on which ice forms 


Good skating weather 


Gee oS 


A very cold day 


CELSIUS 














EXTRA PRACTICE 


No rules or any other kind of measuring device allowed for this page! 


Which measurement best describes the object? 


fe Mass of asmall car: 20000 g 500 kg dat 
Width of asmall car: 5m 2m 1m 

Mass of a bag of sugar: 5 kg 10g 100 g 
Capacity of acarton of milk: 102 1£ 100ml 


Height of alarge dog: 10cm 50 cm 150mm 


ooo a om 





Write the symbol for: 


1. a_ ten kilograms b twenty-five centimetres c three hundred millilitres 
d_ five metres e fifty grams 


Write the preferred unit measure for the following: 


Saat O-00dreL b one thousand grams c one thousandth of a metre 
Gee0.0 12m e 1000 m 
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CONSUMER 
PACKAGING 


When you go shopping, look for items in standard sizes. 


For example, have you ever noticed the measurement 
on a tube of toothpaste? 





It comes only in sizes such as 25 ml, 50 ml, 100 ml, and 
150 ml . The manufacturers of toothpaste have agreed 
to make their brands in the very same quantities. 


Now compare these prices with the amounts in the 
container. 


Brand A shampoo Brand X toothpaste 
83 ml for 69¢ 50 ml for 47¢ 


Brand B shampoo Brand Y toothpaste 
71 mi for 59¢ 50 ml for 46¢ 


When manufacturers make things in standard sizes, 
what advantages are there for the buyer? for the 
manufacturer? Can you think of items for which 
standard sizes wouldn't matter? 


In what quantity does your mother or father buy the 
following items? (Check when you get home if you’re 
not sure.) | 


COFFEE SALT DETERGENT 
SUGAR TEA FRUIT JUICE 


Which of these is the best buy? Why? 





Why do manufacturers offer better prices on larger sizes? 
If you can save money by buying the largest package, why 
do people buy the smaller packages? 

Standard sizes of some items are set by an agreement 
between their manufacturers. They agree that their 
customers will always use a particular size. 


Choose the items that you think should have standard 
sizes. 
SWIMMING POOLS BOOKS TIRES 


ENVELOPES BALLOONS 
GOLF BALLS HOUSES CARPETS 
SHIRTS FOOTBALLS 


Should these items always be sold in standard sizes? 
Why? Can you think of other things that have standard 
sizes set by agreement? 


Standard sizes make it easier to decide which is the 
“better buy’’ — but you can’t always decide by price 
alone. 

What other things might make you decide on a “better 
buy”? 


CAN YOU SAVE MONEY? 


Choose the better buy. (It’s not 
always the larger size!) Tell how 
much you would save. 


1. Toothpaste 
a 25 mil—44¢ or 50 ml — 89¢ 
b 50 ml — 89¢ or 150 mil — 
$2.09 
2. Dog food 
a 1 kg—89¢ or 3 kg — $2.57 
b 500 g —4/¢or 1 kg — 95¢ 


roc rant 


a 1f —$1.29 0r5 £ —$6.20 


b 500 mi—75¢or1£ —. 
$1.35 


4. Masking tape 
5 m— 39¢ or 15 m— 99¢ 


5. 20mm tape 
5 m— 89¢ or 10 m — $1.59 
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On this page and the next, the pictures show units of measure 
that have been replaced by numbers. Below each picture 
these numbers are listed, together with a choice of 

three units of measure. Choose the unit that fits 

the sign in the picture. 


gram, metre, millimetre metre, milligram, millimetre 





kilogram, kilometre, milligram centimetre, decagram, millimetre 

















be 
kilolitre, litre, metre 6 | centimetre, decilitre, metre 
8 | 


centimetre, litre, millimetre decametre, kilogram, metre 





kilogram, metre, millimetre 
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mn nee ey 
PLANT FOOD PELLETS 


50la].75* hay 
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1| decilitre, gram, milligram 2| decalitre, kilogram, litre 
3 | decimetre, gram, hectogram 4! decagram, kilometre, metre 
5 | kilogram, kilolitre, tonne 6 | gram, kilogram, kilolitre 
7 | centigram, gram, millilitre 8 | centimetre, gram, milligram 
9 | decagram, decalitre, kilogram 10] decigram, kilogram, kilolitre 
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TIME TO THINK ABOUT TIME 


You already know about 
common units for measuring 
time: seconds, minutes, hours, 
days, months, and years. Units 
such as decades, centuries, and 
millennia are used for 
measurements of longer periods 
of time..(Try to find out more 
about these.) 


With the customary method of 
measuring time, we use a.m. and 
p.m. with numerals to show 
whether times are before or after 
noon. 


Time expressed by 24-hour 
digital clocks does not need the 
usual abbreviations. A 24-hour 
clock tells time by showing four 
digits. Midnight is 00 00. Noon is 
12 00. After 23 59 (one minute 
before midnight), the clock goes 
on to 00 00 again. The first two 
numbers show how many hours 
have passed since midnight. The 
other two show how many 
minutes have passed in the hour. 
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The photographs show an ordinary clock and a 24-hour digital 
clock. Do they give the same time? How would you write the 
times they show? 


Where can you find 24-hour digital clocks? Where is this 
method of showing time used most? 





WRITE THE TIME THAT MATCHES 





a Getting out of bed 08 30° : 
b Going to school 13 00 

c Lunchtime 15.00 
d_ End of lunchtime 20 30 . 
e End of school day 12 00 | 
f Eating dinner 07 30 | 
g Going to bed 23 59 | 
h Sound asleep 18 10 





2. Officials timing Formula | racing cars use clocks that 


BEING PRECISE ABOUT TIME 


There are special clocks and watches that can give time measurements more 
precisely than the ordinary watch or the 24-hour digital clock can. We use the 
decimal system to express fractional parts of a second. 


1. A stopwatch measures time to the nearest tenth of a 
second (0.1 s). 


a When he began practice, Peter ran the 200 m 
distance in a time of 23.4 s . The next day, his 
time for the distance was 23.1 s . By how much 
had he improved? 


b On the day of the competition, he ran the 200 m 
race in 22.9s . By how much had he improved 
since his first practice run? 


measure hundredths of a second. 


a Acar turned one lap in 37.54 s and another lap in 
37.13 s . How many seconds did it take for the 
two laps? 


b What was the difference in time between the two 
laps? 


3. Scientists and engineers may need to measure time to 


the nearest millisecond. 


a What do you think a millisecond is? (Hint: 
Remember your prefixes.) 


b How many digits to the right of the decimal point 
would millisecond measurements show? 
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What is the chart on the left? on the right? ARE THEY RELATED? 


hundredths 
thousandths 
metric unit 


wn 
xo) 
= 
© 
n 
=) 
fe) 
£ 
— 


hundreds 





Decimals and measurement go together, thanks to the people who invented our metric 
system of measurement. 


You know that 25 cm is 25 hundredths of a metre. 
You can write this as a decimal fraction: 0.25 m . 


You know that 225 ml is 225 thousandths of a litre. 
You can write this in decimal form: 0.225 


1. Replace the ? by a decimal fraction. 


a 15cm=?m  b 600mli=?2£ c 755mm=?m  d 250mg=?g 
e 455ml=?2 1 2985-cmg—aam gy so1cny—eam h 5ml=22 
Did you remember that 5 hundredths is written 0.05? 
that 5 thousandths is written 0.005? 
Here are more problems that may be tricky. 
2. Give a decimal fraction for each answer. 
G20 Imi Tp. b 55ml=?2 Coos Chl eeem de25 mGi— -4ad 
e 50ml=?2 tims Mm g 10cm=?m h) Aicmise7om 











dmemen 


Our measurement system makes it easy to change a measurement to a related unit. 
You can change to a smaller unit by multiplying by 10, 100, 1000, and so on. 
You can change to a larger unit by dividing by 10, 100, 1000, and so on. 


Copy and complete these tables. Watch for the pattern in each. IT IS SIMPLE! 


+ 








1. 2: 
5. m 6. 
105. hn. 
230%? 
Whe) A te 
709 | ? 
965 | ? 


In the tables above, you kept the zeros or added zeros (when there were no ones or no 
tenths). 


Tables 9 to 12 have some disappearing zeros. Watch for them in the patterns as you copy and 
complete the tables. 


12. 





Did you discover when the zeros disappeared ? 


ail 


The problems on page 211 gave you a chance to find patterns when you change 
measurements. 

You were working with the smaller units of measurement. 

You have probably made discoveries that will help in changing measurements given in larger 
units. 


Copy and complete the tables. Watch for the pattern in each. (There may be some 
disappearing zeros!) 





Replace the ? by the correct numeral. (You will need to remember all the patterns.) 


Oe deel (OO) kim. 7m bap 205) meaarckm CaSo0i gi atekG CG) 0.045516 2kG 
e 1.209ki=? £ for 500kgt a7 Kg g 1 75:crk—=2 Mm h 225ml=?2£ 
beeOniopiv—e- Cin 120:350) king k 4040 kg=?t 1? -3030imG 22-4 


THE SLIPPERY SLIDING DECIMAL POINT 


Dennis Digit had problems with problems in changing measurements. 

The decimal point always seemed to slip through his fingers. 

His sister Dorothy showed him how to handle the slippery decimal point. 
- Perhaps you've already discovered the patterns Dennis didn’t know. 

Would you explain them the way Dorothy did? 


OF COURSE YOU NEED TO KNOW YOUR MEASUREMENT 
UNITS. 
You decide whether to multiply or divide, and by what number. 
Multiply to change to a smaller unit. Divide to change to a larger unit. 
MULTIPLY By 10. 24.5cem = ?mm By 100599 San acm By 1000 5.890 t = ? kg 
DIVIDE By10 AY mms=—2 em By 100 405cm=?m By 1000 652 = ?kl 


Slide the -decimal point: right, in multiplying; left, in dividing. 


One place for 10 Two places for 100 Three places for 1000 
RIGHT 24.5 cm = 245 mm 99.5 m = 9950 cm 5.890 t = 5890 kg 
(The . isn’t needed now.) (You need to add 0.) (0 was already there.) 
LEER 9mm =0.9 cm 405 cm = 4.05 m 65 £ = 0.065 k| 
(0 is needed in the ones place.) (0 is needed for ones and tenths.) 


You don’t need zero at the left of a whole number after you multiply. 
0.8cm =8 mm 0.07 m=/ cm 0:009.t =.9 kg 


ARE YOU READY FOR THE PROBLEMS DENNIS LEARNED TO DO? 
Try page 214. 


ai 


Copy and complete the tables. 


0.095 km = ?m 
35-mMi=scm 
995 £ = ?kl 
640 mic 22cm 
87151 = 72kg 
2425 ml = ?L 


ale Cin = 2 aed 
16:9: =? mg 





Here are some word problems in which you have to change measurements. 


A restaurant served 200 g steaks. 2. Beth had a roll of ribbon 10 m long. 
Six people at a table ordered steaks. She cut the ribbon into 20 cm lengths. 
How many grams of meat was that? How many lengths did she cut from 1 m? 


How many kilograms? 


How many from the roll? 


3. There was a sale on toothpaste. 


The shopper bought 10 150 ml tubes, 5 100 ml 
tubes, and 5 50 ml tubes. 

How many millilitres of toothpaste was that? 
How many litres? 


A heavy. rainfall may measure 50 mm . 5. In 1972, a skater from the Netherlands set 

A heavy snowfall may measure 30 cm . new speed records for 3000 m and 5000 m . 
What is the difference between the two How many metres did the events total? 

in millimetres? in centimetres? How many kilometres? 


6. The mass of a single telephone is about 2 kg . 


The receiver alone has a mass of about 300g . 
What is the mass in grams of the other parts? 


The mass of a carton of groceries was about 9 kg . 
There were tinned foods and 5 packages of chips. 
Each package of chips had amass of 500g . 

How many grams of chips were there? 

About how many grams of tinned foods? 
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CHECKOUT 1. a Give the place-value meaning of each prefix. 


kilo- milli- deci- deca- centi- hecto- 


b Write the word that each symbol stands for. 


dag km t hl mg dal cm ml mm 








c If we used metric prefixes with the word dollar, what word would 
be used to mean a thousand dollars? a hundred dollars? ten 
cents? one cent? 


d_ lf the symbol for dollar were d, what would the symbol dad mean? . 


Copy and complete the tables. i 


Ps Ee eee 


" AR, 6 ati ae 
a oa rw he Cae 


A friend of mine is 165 ? (centimetres or decimetres) tall. 
A sign reads: ‘Speed limit, 90 ? (metres or kilometres) an hour.” 


A roll of transparent tape is about 
19 ? (centimetres or millimetres) wide. 





A tamer, oS, GP. Ry Pe) Lethon 4, 


One of the events at the Winter Olympics was ski 
jumping from a 70 ? (metre or kilometre) hill. 
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Ready or not — 
it is fraction time again. 


You have learned so much about fractions. It doesn’t 
seem possible there is still more ground to cover. 


You know how to— 
yA x 
Name equivalent fractions for 2 5: 4 ie Ie 


Lan. 
w 


é 








c 


Rename fractions so that tpey) have their simplest 
Sle a SAGE 
name. = S=5— 2 qo—qosa— 2 








Add fractions with common denominators: e+ : = = 
4 3 

47 28 

1 5 

25 18 

and mixed numbers too: ee’ ca a8 

4 ZA 


25.67 3.06 
and decimals: ale +1.94 


| 


Subtract fractions with common denominators: 5 t SSS Se 
53 104 


2 tt 

; —35 — 9% 

and mixed numbers too. ___~ 
9 





t 


Om 102.56 
5.6 =e LtO9 
? 


and decimals: — 





Your goal is to know 
a 2 3 a lot about problems 
bad — 2 45 = sate) 3 rae 14 kee! like that. 


You know a little about problems like this: 
s 
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One of your last BIG problems with fractions was finding 
common denominators. 


ose eee, 

ere, method of COTE sixths and thirds was explored. 
You thought: Can 2 g be renamed as 3? You said NO. 
Then you thought: Can 4 be renamed as 5? 
You said YES and you got the job done. 
You found an equivalent fraction for 3. 


Focus just on the denominators 6 and 3. 
You know that 3 is a factor of 6. 
You know 6 is not a factor of 3; it is a multiple. 
So save time. Look at the denominators only. 


ao 


+ 
ee 2 is a factor of 4. And of course 4 is a multiple 
of 2. Save time. You know you can find an 
equivalent for 5. The equivalent must have the 
denominator 4. 


os 


|— 
+ 
col 


Is 3 a factor of 9? 

Which fraction will be renamed? Do it. 
Rewrite the problem so that it has common 
denominators. 


Your turn. Rewrite each problem so that it has 
common denominators. Don’t find the sum. 


a b Cc d 
1 1 a0 a SL. lee eel ay su ab 
1. gto Ante 3 al gt3 
5 5 8B a2 3) ff ihe any ore. 
2. 6+ 42 6t3 a3 3 + 40 
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You should be ready for practice. 

Addition problems can be written like this: s+3 

Rename %——That should become a Think step. 
Phys AES 

fee Pee ay ol 





Rewrite 


Decide which of those forms helps you the Ge eee 


Save time. Don’t write them both. Take your pick. 


a 143 Write the problem. b + +3 Write the problem. 
t ___Think the renaming. t Think the renaming. 
c+3 Then rewrite. Then add. s =P : Then rewrite and add. 


You are really on your own now. Find the sums. 


2. 


4. 
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nr eer Qaelt Saw? ee iW eie ee tees 
aots b 4+ 72 C 7ot5 d 9+3 e 6172 Egor Zi 
ire Quo Sh amie is 5s 1 7 
a até b 376 c at g d 3+ 742 e gta f 2+70 
Look back. Find the sums that need to be 
renamed in simplest form. Get that job done now. 
The sums in row three were all mixed numbers. 
Sometimes this renaming takes the longest time. 
It’s time for practice on that skill. 
Rename these as mixed numbers. 
5 6 8 11 14 8 13 18 
a 4 b 4 Cc 4 d Pa e 4 f 6 g & h 6: 





Try to find a shortcut for renaming fractions as mixed numbers. 


? can be renamed by thinking subtraction. 


aor =10 
How many 3S in 3 ? 


Why not think division? 


Practice 


Rename these fractions as mixed 
numbers in simplest form. 


The next ones take more time. 


Practise addition again. 


wi 
[ou] BS 


7 ib 
3 Ca 


i 1 
There are 3 and 3 more, or 33. 


1? is the same as 3)10. 

How many threes in 10? 

There are 3 threes and one part of three remaining. 
Using numerals, that is 33. 


laa bee b 4 Cam d # 
Qua 2 b 2 c ¥ qd 
3 a b c 8 d #4 
Aeean b & c PB d 3 
5. a $43. b 34+ c 2+2 d 3+2 


ddI 


You know this: 





Mocs) 
aot 
eae You could have written it in vertical 
243 o,2t9—7 of 1h : 
626 Gra: 6 form like this: 

1 ed ae 

3 6 

oie 
EagObeire 


Many people like the vertical form best. Do you? If so, use it. 
The vertical form is almost a must for mixed numbers. 


oO ff 
O\n AIP 


4% Rename ——__— 


Now add. 


+32 Rewrite ———> 


> 
fe 
ON 
| 
—t 
o|— 


7+1¢, or 85 


Here’s another example to study: 


7% Rename ————+> 75 
ta 33 Rename ————+ 33 Now add. 
/ i 
10 + 133, or 1133 
1. You try some. 
a 23-02% b 34-32 ec 34>35 daacoe e 63 
+ij>4% + 2h 2 + 2 > 25, +25 +22 
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Bill worked 14 hours on 
Monday and 15 hours on 
Friday. He had to know 
how much time he worked 
before he could get paid. 
He added. 


Bill worked another 14 
hours on Saturday. How 
much time now? 


Try this one on your own. 


1. Find a common denominator and then add. 


Rename———~1 F 


+44 


a 1 
+ 1 
2 


-\-+ Ni 





2. You're really on your own 
aes: b 23 
+15 +15 





ah ak 
Ai A\— 


~—Where did the 7 come from? 





ine) 
IO 


24 
2 
4 


+ 14<—Is 14 another name for 15? 


32 <—Now what? You finish it. 


| I/O 


1 
alls 


this time. 


Cc 


Pare number must be renamed? 


You need a common denominator. 


And you need to rename again. 


1 
ae C4 


1 
3 
5 
6 


b 1 
Anee 





2 
3 
1 
6 


Rename 





i 

1 

+ 26 
e 42 
+ 25 





1 
+4 


6 
8 
3 
8 
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Are you ready? Remember that curve ball in the subtraction game. 


Start with problems that have common denominators. 


Try this one. 35 
— 712 
eee 


Can you subtract the fractions? 


When this problem comes up in whole numbers, you 
rename-—a ten as ten ones, for example. Can 33 be 
renamed? Rename one of the whole numbers as 3. 
How many thirds then? 


34> DB ay : Rewrite 24 
2 Ae 2 
SU eee ae le PE 


O.K. now 


Try these. You'll have to rename. 


LOOK 
ile 4s As ry, 


2 7 
Seen as 
3 3 4 4 
Eee an mss 
NO! O.K. now. 
3. 34 4. 6% 5.0184 6. 
-} =a = 28 


Ask about these if you have forgotten what to do. 


7. 6-23 8. 5-38 9. 5-3 10. 4—3¢ 








If you thought that last curve ball was a good one, just 
wait. This is the last pitch in the subtraction game. 
Don’t worry. You will win the game. 


74 72 Rename again 68 


Rename 
i see _ 33 eee _ 33 
ea tae peu 


NO NO, again! At last! 


First you had to rename to find a common 
denominator. Then you had to rename the fraction 
part of the mixed number so that you could subtract. 


Take it one step at a time. 


1. Find a common denominator and then subtract. 





a 42 Rename pee gs 48 b 53 ____ Rename ween se 53 
1 1 ih 2 
— 26 = 26 — 25 aca 

? You do it. u You do it. 


2. You’re on your own. You will have to rename at least two fractions. 


ae, bie Somalis sd panies 
2 3 3 7 
a als Teey sareay| ie 
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Here is a simple-looking problem: 5+ 1 ——The troublemakers again. 


1 2? 
Can 3 be renamed as 4? Can } be renamed as 3? 


9 9 od 
It Can’t “Be Done! ! ; @ Or Can It? 


Both fractions must be reas: 


1 2 ? 
Can both 3 and % be renamed as 6? aS $? aS g? aS 75? 





Here is the problem again: 


Rename and rewrite. a Cy 
: i gh eae 
Use the common denominator and add. 





Look at another example: 24 ; =? 


Can both be renamed as 3? as 3? as7o? 


Here’s the problem again: 24 : =? 
Rename and rewrite. BS pels 9 


Use the common denominator and add. i 





Try some on your own. It won’t hurt a bit. Go trial-and-error method. 
Find the common denominator. Rewrite the problem. Do not find the sums. 





a b c d 
I a ih onl le ay cre ah 
Uae it le ieee at yak 

2. 5t6 hore gt 3 Achy, 


Maybe you had good luck on these. But you don’t have to depend on luck. 
Go on to the next page. 
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fyt— 2 What's a common denominator? (There is more than one.) 


ih 7 g 
i can't be renamed >. s 
And + can't be renamed 3. 
You can write equivalent fractions for each. 
(emo 53 Wee AS UN 6. 7 

Aue CA Ot Op 20 a4 28 

iyestee had ee 

apie 2128 You can stop here. 

Use 28 as the common denominator. 








The problem: 4+ 4 
Vege t 
Rename and rewrite. #5 cE 56 And now you can find the sum. 


There is another way. Just multiply the denominators. 


uel 
4+7 You know that 4 will be a factor of 28. 
ee And 7 is a factor of 28. 


1. Go back to the problems in rows 1 and 2 on the page before. 
Compare this method with the one you used. 
Did you come up with the same common denominator? 





2. Use any method you like to find common denominators. 
Add. Make sure each sum has its simplest name. 


Die Sinan i eee plana 
a gto Dita wits CHA ais d 52 
Ley ill Pai al dear) Aare. 
e 612 TES cis Gai. 7 Ne es 


221 


208 


oN 





There are no new rules for subtraction. 
Find the common denominator and GO! 


a b c d 


GOIN filo 
NiI|= nS 
An Dn 


WIND Ol 
NID wih 
fie Nl 
NIP Ol 
ain ol 


Maybe word problems would be more fun. They will 
all require subtraction. 


Tim the Timer went wild with the stopwatch. 


3. 


He was supposed to time a runner for it laps of 
the track. He started talking and did not stop 
the watch until the runner had covered 15 laps. 
How much too far did the runner go? 


Tim was supposed to time 3 horses as they 
crossed the finish line. He became excited and 
stopped the watch while the horses were still 
running. The first horse beat the third horse 
by 11 lengths. The second horse beat the third 
horse by 5 a length. By how much did the first 
horse beat the second horse? 


Tim worked for 55 hours that day. He spent 
22 hours at the track. How many hours did he 
spend timing other sports? 





1. Choose a common denominator from the list. 
Rename the fractions and compute. 


ays 4) 3.619, 12 b £+43 5,10, 15, 20 cf - 4. 4, 8,12,16 
d 2-1 6, 12, 18, 24 e 2+2 8, 16, 24, 32 f 4-4" 4 8,12,16 
g 34+ 10, 20, 30, 40 h 3-1 5, 10, 15, 20 j 242 9,18,27, 36 


*2. What is the source of the numbers on each list? 


PROGRESS CHECK 





Add. Rename the sum 
Ot 


Subtract. 


as a mixed number if you can. 


C205 ona 
a4 (3) 25+ 13 


(6) 32418 


oni 
n> 
i+ 
+ 
(op}[oy) 


Nl 


a 
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20 


A S C) & How many pies in all? 


3 pie 3 pie 3 pie 

ri an re 
2 page 2 page 2 page | 
3 3 3 


You have had enough work with addition for a while. 
Skip the drawings. You know you can multiply. 





eure ens 
The easy part of multiplication is that you don’t have 
4x 3 to worry about a common denominator. Why not? 
But you will still use your renaming skills. 4 x 3 =158 SO) ? 


Age4 x? was an easy problem. Here are some more 
easy ones to do. Multiply and give the simplest 
name for the product. 


a2xy Bb. 10 <2 c 2x6 diva cd e.3x? fen 
q8%4 aneee i éx4 jo axe kK 5X? oe TOs 


m_ Were all your products greater than 1? Can 
you find one example when you take a 
whole number times a fraction and the 
product is less than 1? 





If you multiply two fractions that are less than 1, 
will the product be greater or less than 1? Let 


these problems help you answer. 
iy i PS bees 


a x eee) This can be renamed. Do it. The product 
of this problem is less than 1. 





less than 1. 


Orn 9 Ox ON et 
C10 ~ 40 — 10x10 7 100 





2 Rename the product. This product is also 


That product cannot be renamed. But it 


is still less than 1. 


Keep on. Multiply. Write the simplest name for each product. 


Teel PRY 4 FA Sorel 
a 4X9 b 3X6 C EXE 
Se 4.4 OR a 
e 4X3 Psa Be Ss 9 2X> 


i Why will the product of two fractions 


that are less than 1 also be less than 1? 


Do you think you have to learn something new 


1 1 
to complete a problem such as 15 xq ? 


Try the old rules. 
Rename 13 as a fraction; then multiply. 


Review renaming mixed numbers. 


ais b 23 


¢.. 42 d 





Ie 
dig Xs 
AR: 
h 6X5 
3 sl pitas a eas 
DA Owed an BOL 
65 e 17 f 55 


dal 


Here’s some help if you are having a hard time with renaming. 


Renaming a mixed number is not hard. 


You know that 3 — = 13, so you should also know that 1 13 = 3. 


OO 60 








hee, ud 4 
pe ee) 2: 13 
Look at another. 
33 Think How many 3s in 1? 2 Think How many#sin 1? 
How many 3s in 2? How many 3s in 2? 
How many 3s in 3? How many 3S in 229 


How many 3S in 33? 





Here’s a shortcut. If you can work it out, you can use it. 


+ 


( 
My 


N aio 
II 
BIN 
4. 


3 19 Stick with the top method if this | 
5 doesn’t make sense. | 


1. Practise with these. 


ame, be 12 Cae3y disc. ame m2. {413 
g 12 higoe ince j 33 kaos | 22 


2d2 





1. Finish these multiplication problems. 








as 3 xad 
! 
Rename 3 
{ 
“ Rewrite 4 X 3 a $*3 =g Rename again. That's your job. 
b 35s 
! 
Rename a 
Rewrite zs x 3 = a-3 — 8 
40 — 1,89 ~2 Nope! So 8 = 13 0r 2 
c Tacs 
Rename 
Rewrite x 2 = roe = ? Your turn to finish. 
You are on your own. 
aixsh 0 xg ot hxah a x8 
nee eee ey Speen pe 


2. Be brave. Try this one on your own. 2h x 12 








It takes 13 hours to drive from Kingstown to 
Queenston. How long should it take for the 








round trip? 
ANE 
! 
Rename 4 
Rewrite Zax ! 2x4 = g or 28 


You will be doing a lot of renaming: 





Look at some more. 


Rename 


Rewrite 


C|— 


1 
3 


x 


x 


: 


INN <A 


Ue 7A 





You might want to write it as 3.74. 
Anyway, you:are ready to multiply. 


2a 








Finish these multiplication problems. 








a 

Rename f 

Rewrite 1x For f= 2 
b 54 x4 

Rename yi 

Rewrite x 2 or Nee = 7) 


You can make the rename step and the 
rewrite step just one step. 








=) al 
Cc 13 xX 4 
. 13 eet 13 >ciges 
Rename and rewrite g <4 Or gx4= 2 
d ale 
Rename and rewrite 2 3 or 3°83 at 
3 9 it “) 169 = a5 
Oa en ee an OL a ee 


Don’t write both of Toe 


Decide which form helps you most. Use that one. 








Watch for the patterns in these problems. 
Think about the problems within a set. 
How are they alike? How are they different? 


a b 








c d e 
1 ies 1 Peas 
y 1 2X2 heats Be 2x 2 0963 
Pi al Se Me 4x3 4x$ 4x8 
f ed a 4 oe, ye Xe 
Th SpA 14.x3 14x 4 14x 5 14x 6 
2, 14x 5 14x 5 13x 5 1x 5 12x 5 
Only for the very brave. 
*3. 135 x 10 175 x 20 175 x 100 175 x 200 145 x 1000 





CeO a @ 4x10 





A Beha uses ; Sage : ate 
ss Spee eerats Ay ae fi 
Ane pha ale aie Saas ee af 


Are all problems that multiply a 
whole number and a mixed number 


that bad? Look at some real-life situations. 
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Colin Cannon works a 65-hour day, 5 days a week. 
How many hours does he work in each two-week 
pay period? 

There are 10 days in the pay period. So: 


10x 6s=10 x P= Be 


How much is 130 halves? 


THINK 2halves=1 You know this. 
3halves=15 2)3 
10 halves ona y dO 
100 halves=50 2)100 
110 halves = 2)110 or 55 
120 halves = 2) 120 or 60 
130 halves = 2)130 or 65 hours 


GOOD GRIEF! How can you take a shorter way? 


Look at the product 130 


THINK 2)130 right away. 





Try another problem. 


Mrs. Threadneedle takes about 14$ hours to make 
a fancy costume for the school play. She has to 
sew 4 costumes, all alike. About how many hours 
must she allow for her sewing? 


o 


4x 143 = 4 x 92 489 


HOLD EVERYTHING! 


This is a real-world problem. You wouldn’t do 
this computation. You would estimate. 

14° hours is about 15 hours. 4 x 15 = 60. 
She needs to allow about 60 hours. 








It is possible for you to find a problem like 34 x 255. 
It is possible to do it in the same way you have done 
the other multiplication problems. 

But look at another way: 34 























x 255 
17 3x34 
APTAGbO Selo cee 
680 20x 34 
867 
The way the problem is 1. 56 2. 48 3. 63 
written makes sense x 455 x 324 x 254 
when you have such large - aes : 
numbers. Try just a RA 2 200 an 2x 48 A. a Ge 
couple of them. bab Sx 56 ba 2x 48 5 x 63 
gana 440 x 56 ig 4 8©=630 x 48 i 20 xX 63 
9 ? 9 


re | 








There is only one more type of problem to look at. 
Grit your teeth and get ready. 


1. The hotel cook used 34 dozen eggs to serve 


breakfast to his customers. At lunch he used half 
as many again for omelettes. How many dozen eggs 


did he use in all? 


The math sentence for this problem is 13 x 33 = XE: 


You have been lucky so far. All you have had to 


do is rename and multiply. Do you suppose it will 


work again? 
try it 
13 x 33 


Rename 3 x “ or so We = Tee 





That wasn’t so bad after all. 


2. Try these. 
a 15x id betes ae Cees. Th Bg 2 
fea ae eas dus. ne ye Se 125 xa 


3. Multiply each number by 1%. 


2 3 4 
a3 b 4 Cc sc d 


DIN 
@ 
=k 

-\|+ 
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aes 
(One 


—_ 
ro) 
x 
— 
nj 


© 
ie) 
ni 


Go|N 





(CHECKOUT 





Write simplest names for these fractions. 


12 8 6 10 
a 45 b 4 Cg d 42 e 


ik 
i=) 
aN 
ine) 


onl 
oO 
=<t 
—- 
m 


Rename each fraction as a mixed number. (Simplest form, please.) 


a 3 b 3 c 2 d Dy f 2 
Rename each mixed number as a fraction. 
a 2% b 14 c 33 d 2: e 4} f 11° 
Add. Make sure each sum has its simplest name. 
a f+ $ b gt+3 c 9+3 d o+3 
e $+} faecearic g 24+ 1% h 344144 
Subtract. 

sp Al 5 eo Ogee (OO 
a 67 6 b 8-8 C 47-8 digi 

Ast Seer 3 1 &] 3 
CS coe foe a Cage ls Wee 
Multiply. 
a 3x4 b 2x4 a Ox d £x6 
e 3x§ f ix? g 2x 1} h 22x 13 
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YOU GET 
TWICE THE SHINE 
WITH WAX-O-WOW. 







A RECENT POLL 






SHOWS MUSIC IS A 
POPULAR STUDY. 


COMPUTERS ARE 
THE GREATEST INVENTION 
OF ALL TIME. 









- 


Every day you hear claims like those above. Some are 
true. Some are completely false. Some are partly true — 
they begin with facts, but the claims go beyond the facts. 






‘CANADIAN CAKE’ 
IS THE BEST RECORD BY 
THE BALLPOINT BANANAS. 







All claims should be based on facts. Today we know 
more facts about our world than ever before. We have so 
much more information that people talk about the 
“knowledge explosion.”” Much of the information is 
stored in computers, machines that can find, organize, 
and report facts. 


You don’t want to depend on reports from 
people or machines. You want to find the facts, 


make the decisions, and THINK for yourself. ss ett 
1. Suppose someone says, ‘Music is the most 


popular subject at our school.”” He should have 
some data (facts) to show that his claim is true. 





AID reg 5 a Suppose there are 300 pupils at your school. 





VC )t [2 
J Suppose you ask ten of them and each says, “I 
like Music best.’”” Would you agree that Music 
is the most popular subject at your school? 
b What if six say they like Music best and four 
is to learn more about say they dislike it? 
— finding and collecting information c Would you have to ask all three hundred to 


— organizing the information you find 


; find out whether Music was most popular? 
— reporting what your information shows 


d What would be a reasonable number to ask? 


ra 











Think of ads that 
Claim products are 





aay 


Were any data used to show the claims were true? 
What kind of data? Do you believe it? 


Do you know what is meant by “you get 
twice the shine with Wax-O-Wow’’? 
Twice what? Compared with what? 


Some advertisers say, ‘‘We’re Number 1.” 
What does this mean? 


“There are 100 more students at Central 
School than at West School. So Central’s 
school band will be better.’’ Must this be 
true? Why might West’s band be better? 


2. Many radio stations play ‘“‘the top ten.”’ 


How do they decide which records are the 
top ten? Is record No. 1 the same for 
every station? 


For sports fans. Who do you think is the 
best player in the sport you like best? 
Why? Did you use data in deciding 
(matches won, goals scored, or points 
gained)? 





If you count the cars passing your home from 
5:00 p.m. to 5:15 p.m., you have some data about 
the traffic. The number of people in your family is 
data about your family. 


There are lots of ways to collect data. Tallying is 
a.simple way to keep track of things being counted. 


voTE FOR CIASS PRE S\DENT 
One mark 


Bill aah ttt WAT -!5 for each vote. 





At \716 Every fifth mark 
cinpy sth Ht 


a diagonal. 





1. Jim Larsen was helping count the supplies in 
the school storeroom. Here’s his tally of the 
packages of paper. 


a White THY TAL TH THT 


b Blue |]| 


c Green TH YW || 
d Pink THE TH THE 


Write these tallies as standard numerals. 





2. A week later a new paper supply arrived. 
Tally the number of each kind. Then write a standard numeral for each. 






een 


xno] ae] rc [a [wre [ae [wie we] aux [vi Pk |e 
eve [au [ser wie ener] ene [er] eve in| eu | ne |r [ae sn 


ra 






Collecting data is not enough. You need to organize 

and report facts. Charts and graphs are used to organize 
information. One way of reporting information is 
through pictures. Few words are needed if the right 
picture is picked. 


What does this graph tell? What doesn’t this graph tell? 


Numacedl TOP EIGHT RECORD HITS FOR APRIL 


singles sold 


20 000 
19 500 
19 000 
18 500 
18 000 
17 500 
17 000 
16 500 
16 000 
15 500 
15 000 
14 500 
14 000 
13 500 
13 000 
12 500 
12 000 
11 500 
11 000 
10 500 
10 000 


Source: 
Platter Pool 





Graphs and charts are used to— 1. present information, 
2. show relationships, 
3. catch the reader’s attention, and 
4. make information easily available. 


Start a search. Look in newspapers and magazines. 
Get permission to cut them out. Bring them to class. 
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Every graph needs to have certain labels. 


A 
B 


- 


Cc 


It must have a title. 

You must know what the numbers refer to on 
the vertical scale and the horizontal scale. 

It needs some sort of grid so that you can 
read it easily. 

It should have the source of this information 
stated. 

It should have complete information. This 
graph doesn’t. You don’t know the year or 
title of the records in the graph. 


Does this Graph have alll 
the mecessary iniormation? 


B A 
Number of X 


singles sold 





TOP EIGHT RECORD HITS FOR APRIL 
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Number of Pancakes Eaten by Members 
of Six Teams in the University of Potsville 
Pancake-Eating Contest 








Team: Co-eds Betas Yum-yums Tubs Full-ups Zetas 


SOURCE: Official score sheet of judges. 


a 





Po Se ne oe a | 
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Mr. Kaplan asked his class to graph the number 
of people in their families. 


What a mess! Julia said there were 18 in her 


When you count, 
decide first 


family: mother, father, 6 children, 2 cats, 1 dog, 7 gerbils. what it is you 
want to count. 


Victor didn’t know whether to count his 


grandmother. She had lived at his house since 1952. 


There was lots of confusion. Barb lived alone 

with her mother. But her aunt was visiting them. 
Two families were staying together because of a 
fire. One boy didn’t live with any of his relatives. 


Finally the class agreed on what they meant by 


“family.” They made a bar graph. Part of their 
graph is shown at the right. 
a What’s the smallest family shown? 

What’s the largest? 


b What information is missing from the graph? 


The graph from Mr. Kaplan’s class is called a bar 
graph. Make a bar graph for family size in your 
class (or a smaller group within your class). You 


will need to make a grid like the one on the right. 


Put names along the bottom. Above each name, 
shade in one square for each family member. 
Make the graph as large as necessary. 





NVame 


1. Bar graphs can go across. This bar graph 
shows the number of years each member of 
the Reid family has spent in school. Make a 
graph like this for your family, relatives, or 
friends. Each rectangle across should stand 
for the same number of years. 


Bil] 





Here is a different kind of graph. The dots show 
the temperature at different times. At 7 a.m. it was 
20°. What was it at 10 a.m.? at noon? 


The dots are connected by a broken line. The line 
helps show how the temperature changed. But the 
temperature readings were made only on the hour. 


2. Bar graphs can go up. Make a bar graph 
showing heights of your classmates. (On 
a big sheet of paper, the bars can be 
the same heights as the people.) 


Temperature (C) 
~~ STN NN PL 


TSRAwWN 


4% 


OAR 





10 


24) 


Sometimes you can use either kind of graph to show something. 


1. 
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Make a line graph showing the outside temperature 

at the same time each day for a week. (Use a thermometer 
at home or on a building, or use a radio or television report.) 
Or make a line graph showing the outside temperature 

each hour for at least five hours. 


Collect at least six examples of line or bar graphs. 
Look in newspapers, textbooks, or reference books. 


People sometimes change the spacing O sin O a 
on graphs. Sometimes they leave off li 20° ne ye 
parts of graphs. There might be > 15° rz 
a good reason for doing so. = 10° m 5° 
Or maybe the reason is to fool someone! a a a 
Lore Le 
Equally spaced Not equally spaced Why not? 

a_ 50 flights on 3 different airlines were checked. b The graph makes Tiny Thompson 

The graph shows how many were on time. look a lot taller than Midge Little. 

Is this a good graph? Why? Is he really that much taller? 


198 cm 





197 cm 


196 cm 











Students Enrolled in Far Horizons School 





What information does this 
picture graph have? 





Students Enrolled in : peer 
| could have been presented 
this way. This is a 






Far Horizons School 


graders 












90 
third- 
graders 





1. Use either graph to answer 
these questions: 





kindergartners 




















130 
fourth- 
graders 


sixth- 
graders 


a_ Which grade had the most 
students? the fewest? 





170 
fifth- 
graders 






b How many students in all 
were enrolled in the school? 
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JUNK-COLLECTORS 
AS A PERCENTAGE 
OF TOTAL POPULATION 


SOURCE: Foolish Data Unlimited 


TOTAL POPULATION 
JUNK-COLLECTORS 








(projected) 





(projected) (projected) 


100 150 200 250 300 
MILLIONS 
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Study the graphs on this page 
and the next. Does each of 
these graphs have — 


1. A title? What is it? 


2. Numbers on the horizontal and vertical scale? 


What do they refer to? 


3. A grid? Can you read it easily? 


‘4. The source of information stated? 
Is it a Source you trust? 





ae 





. COST PER PATIENT-DAY, PUBLIC HOSPITALS, 1957-1970 


| DATA: Health Programs Branch, Department of National Health and Welfare 


. Pe Ce ce fe ea Ra ee 
2 es ee ee 
NATIONAL ORIGINS ici (ee: Aa 


DATA: Canadian Statistical Review 
Third Quarter, 1974 












n 
x 
<x 
= 
a 
oO 
a 







Number in millions: 
British, over 9.6 Native peoples, about 0.5 
French, over 6 Others, about 5.9 





Data are numbers collected by observing events or STUDENT YOIT H4 SOME 
counting things. But data alone usually aren't very KNOWLEDGE SAID, 


interesting. We use graphs to make pictures of data. 
Now we'll look at some other ways of presenting data. 


Statistics is the study of data: how to collect data, 


I can sometimes use my head. 
what data mean, and how to use data. The idea of 


I can feel cross; I can grin. 


“average” is important in statistics. I’m not fat, nor am I thin. 
\ I’m not short, nor am I tall. 
You've probably heard the word average before: Pig! say Pm average, all in all. 


average size, average speed, average height, and so 
on. We’ll look at a type of average called the mean. 
(That’s short for arithmetic mean. People usually 
think of the mean when they say ‘“‘average.’’) 


Here's a Seb of numbers: 


OFS aise 2 9 
Find their sum. 8 
11+,5 numbers 
5 
ae. 
35 
Divide the sum by the sum 
number of numbers added. 35=+5=7 
The quotient is the mean mean The mean of a set of numbers is one way to describe 
of the numbers in the set. the size of the numbers. It’s somewhere between the 


smallest number and the biggest number. Does the 
mean of a set of numbers have to be one of the 
numbers in the set? 
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Find the mean of each set of numbers. 
EW ee res aks} oy ee che). 10) aks) c 25,17, 46;.4 
d 100, 300, 600, 100 em0 76,2075 fievA MS). 97.801, 25,15 
What is the mean height of these five children? 
Pat, 145 cm; John, 155 cm; Linda, 145 cm; Sheila, 140 cm; Mike, 150 cm . 
a_ Is anyone’s height equal to the mean height? 
b How many are taller than the mean height? 
c How many are shorter? 
Pam, Pat, and Paul worked in a shop. 
They made these sales. 

Palnieocrl oC. 20 .oG. oC 

Patmeoc woe. 100. 10¢ 93:25 

Pauiias 20¢, 1o¢,-5¢, 10¢. 10¢ 
Find the average sale for each of the three. 


a Why is the one average so different from 
the other two? 


b What is the average of all the sales? 


Look back at problems you did early in this 
chapter. Calculate the mean of at least two sets 
of data. (For example, what’s the mean family 
size?) 


Find the word average in ads, newspaper articles, 
and other places. Is average used to mean the 
mean? Can you tell? 





For sports fans. How is each of these found? 
a A batting average b A hockey-player’s goal average c A fullback’s rushing average 


20d 














a ata ./ 














1eeoine average temperature yesterday was 20°.” 
Do you know exactly what that means? Or do 
you need more facts? 


a What does yesterday mean? 
(Daytime? 24 hours?) 


b How often was the temperature recorded? 
(Hourly? Three times?) 


c Where was it recorded? 
(City? Country? Shore?) 


d When was it recorded? 


2. Graphs A, B, and C show temperatures taken at six 
different times. Find the mean temperature for 
each set of data. If two sets of data have the same 
mean, do their graphs look alike? 


TEMPERATURE °C 


| a 
Bisel 








ae 

jm 20°} 

4 | 

v3 | 

Y 

ae | | 
Tomt2 eo rd ee OaeeG 
; 21° 20° «419° 20° 20.5° 19.5° 
: rh 


P 
7; 

: 

> 

1 

7 


Here are the heights of five children: 

Pat, 145 cm; John, 155 cm; Linda, 145 cm; 
Sheila, 140 cm; Mike, 150 cm . Who’s the 
shortest? Who’s the tallest? Subtract 

the height of the shortest from the height 
of the tallest. Your result is the range 

of these data. 


140 cm, 145 cm, 145 cm, 150 cm, 155 cm 
155.em 
— 140 cm 
51cm 


The range of a set of numbers shows the 

difference between the smallest number 

and the largest number in the set. 

1. Find the range of each set of numbers. 
@po.-/2318 Dieta SAU BLO alo 
Cee2 mls ..40,,0 d 100, 300, 600, 100 
em Ori conl> Tea OAO ew les2o, ab 

2. How wide do you think the board in your 
classroom is? Everyone in the class 


should write down a guess (to the nearest 
centimetre). 


a_ Tally the guesses. 

b Make a bar graph showing the tally. 
c_ Find the range of the guesses. 
d 


Find the mean of the guesses. 


Actually measure the board. 
How close is the mean to the measurement? 
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1. A traffic engineer wanted to know how many people caught buses at the train station. She 
studied four buses. Each leaves the station ten times a day, on the hour. Here are the figures. 


capacity 
is 60. 





a Tally the number of times each bus left the 
station with 60 passengers. 


b What is the passenger range for each bus? 


c What is the mean number of passengers for each bus? 


2. Here are some graphs the traffic engineer prepared. 





a Compare the graphs. Why is bus A’s line 
almost flat? Why is there a big hump in bus 
C’s graph? What might cause such a hump? 


b Make a graph showing the data for bus D. 
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Not every kind of information can be put into a graph. 


1. Charts can give a lot of information. They save time, too. 
What does this chart tell? 












5] 10] 202 202540] 45]50] 55] 0] | 70/75/2025 |90/¢5]100 


a Amy-—17 b Bob-—19 
CeaCarol--16 d Dennis—20 
This chart was made to use when a test had 20 e Elien—20 foRFrank do 
questions. What would your score be if you got all 20 
answers correct? Here are the number of correct g Glen—16 h Helen—15 
answers that ten people got. You write the score each ieldae j Jack —0 


will get. (Ida and Jack had a bad day. 
They got 20 correct on 
the next test, though.) 


2. What iommaiion goes this eu give? APPROXIMATE TIN SIZES 
a What good is the information? 


b Who might use this information? 





c lf astore were out of No. 4 tins, what 
could you buy instead? 

d_ lf astore were out of No. 5 tins, would 
three No. 1 tins be enough? 


For research 


Look at some tins of food at home. Try to find 
the size. Tell what is in the tins. Tell how much 
the label says is inside. 














* 


Does anyone in your family ride a 


i rom CH | LTON train to work? If so, you have seen 


one of these charts. You have to 





SATURDAYS ONLY have good eyes to read charts like 
this. This type of chart is called a 
Read Down schedule. 
AM | PM 
CHILTON ...... 40 | 10.40 ; 1. If you leave Chilton at 10:40 


(Albert St. Station) 


Kedziowci ei eeeeen CAT | as" 49 | 10.49 | 11.49 | 12. a.m., when would you get to 
Oak Park (Marion St.)............] 5. : Wheaton? 


RiVeraEOrestnes 


ered Ges eo : ; ; 2. Could you use this schedule if 
Melrose Park... ..... h : : : ; : H 4 
Bellwood: sausne Serer tab. ; , : you wanted to go from 


Berkeley... : Maywood to Elmhurst? 


Elmhurst . 


Villa Park. : ; 2 : : : , de 
Pomibard mas eee | 5. : : 3. Could you use this if you were 


Glenn Ellyn : : going on Sunday? 


College Avenue 


Winfield hee ae BA ‘ ‘ 4. Pretend you are in the Chilton 


East Hilton : ; train station. Pick a place to go. 
PLTON Se Gas ! ; 8 : Tell when you will go and 

when you will get there. 

Stay there at least one hour. 
Continue by train to Hilton. 

Tell when you will go and when 
you will get there. 
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Some charts look hard to read. 
Small print is not the only problem. 
You may need special information to 
decode the chart. 


“ The chart below lists some flights 
from Edmonton to other cities. The 
letters after each city show that the 
times are Standard: EST (Eastern), 
CST (Central), MST (Mountain), and 
PST (Pacific). 





Courtesy of Air Canada 


Each symbol that heads a column has a meaning. 


1. 


The letters D and A head columns that give times of 
departure and arrival. Both times are given on the 
24-hour clock, beginning at midnight. 


You reach Toronto at 7:10 a.m. (07 10 on the 
24-hour clock). When did you leave Edmonton? 


A knife and a fork are the symbol for meals on the 
flight. Letters tell which meals: B, breakfast; S, 
snack; L, lunch; D, dinner. 


Which meal are you served if you leave for 
Winnipeg at 7:05 a.m.? at 10:10 a.m.? 


The symbol # heads a column of flight numbers. 
Two numbers show that passengers change flights. 


At which airport do passengers to Windsor/Detroit 
change to flight 307 or 325? 


A tiny plane heads a column describing the aircraft. 
L10 means a Lockheed 1011. 


How many flights to Toronto use only L10s? 


The dagger symbol is over numbers telling how 
many stops. The mark - means a non-stop flight. 


Are all flights to Vancouver non-stop? 


Circled numbers ending each row tell days of 
departure, from 1 for Monday to 7 for Sunday. 


Do all flights listed here depart daily? 
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A street map like this one — Downtown Ottawa— can give you useful information. 
















BUILDINGS GEORGE 


3-2 
2) be 
@ > 
rs) ES 
° 
< 


OL), asi a ae 
zoe AY ¥ ST PATRICK 
a 9 (0 anes | re OT: 
OTTAWA RIVER MATOR'S x y z g MURRAY 

Py falc c(h | ta | 

z 5 YORK z z 

PARLIAMENT Bak |_| Po 5 

> is} 

z 3 

ier] S 





WELLINGTON RIDEAU 


[pe iemeen) |] | fee EC 
(ane (eaeees | [ MACKENZIE KING GRIDGE Sa eas ate 


aot a) aa | 
a 





ee a GLOUCESTER o Z 8 
Is 2 x 8 aL_} NEPEAN O pee) m g g 
Ce ee el sg pS EEN Sd dS 
1. If you wish to visit the Parliament 2. If you go right across the Rideau Canal 
Buildings, which street must you get to? from Wellington, which street are you on? 

3. What park is situated near the canal? near 4. The map names two bridges across the 
the curve of Wellington Street? canal. What are the names? 

5. Which streets must you cross to go from 6. Which streets must you cross to go from 
Rideau to St. Patrick along Dalhousie? Wellington to Laurier along Kent? from 
from Sussex Drive to King Edward along Kent to Elgin along Laurier? 

St. Patrick? 
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Collect some maps. 
Make sure one of them is a road map. 
Look on your maps to see if there is a 


LEGEND. 


The legend below contains information you need to 
understand an airline schedule. The legend at the right — 
for a highway map — is quite different. 


Which legend, airline or highway, helps to find out about: 


a distances? b equipment? c boundaries? 
d_ times? e stops? f ferries? 
LEGEND/LEGENDE 
D — Departure/Départ @® — Monday/Lundi 
A — Arrival /Arrivée @—Tuesday/Mardi 
Y% —Meals/Repas @ — Wednesday /Mercredi 
: P @® — Thursday /Jeudi 
tae: Flight/Vol © — Friday /Vendredi 
+) — Equipment/Equipement — Saturday /Samedi 
+ —Stops/Escales @® — Sunday /Dimanche 
® — Begins/Commence Day @ Month e Year 
15.03.75 z 
@ —Ends/Se termine Jour @ Mois e Année 


Origin City/Ville d’origine, e.g. Toronto 
Destination City/Ville de destination, e.g. Montréal 
747 — Boeing 747 


= JET — DC8/DC9 
me a Sek PRP — Propellor/Avion a hélices 
B  —Breakfast/Petit Déjeuner O —Dinner/Diner 
L — Lunch/Déjeuner § —Snack/Collation 
All Flights are shown in the 24- 0700 — 7AM 
hour clock. 1200 — 12 Noon 
Tous vols indiqués sur cadran 1900 — 7PM 
de 24 heures. 2015 — 815 PM 





Courtesy of Air Canada 


MSRP IS LGD ryt gcc’ ake pa ke Be A 35 AL ORE 


Highways of 
CANADA 
and 
NORTHERN UNITED STATES 
-EASTERN SHEET: 


SCALE: 1 cm equals approximately 25 km 

















pice Divided Highway 
RS Principal Through Highway (Paved) 


Zoe Principal Through Highway (Gravel) 

paid buat ests Other Main Highways (Paved) 

TASES Be Other Main Highways (Gravel) 
......-Highway Under Construction 

AOE Go ce ie cree ee rrea ct Other Roads 

Bevel’ susttec sheers ete ere ose Trans-Canada Highway Marker 
@. Oye eens Provincial, State, Highway Markers 
SCS Ree eer ee Federal Highway Marker (U.S.A.) 
GG) sea Racca Ata ey a ob Interstate Highway Marker (U.S.A.) 
Sen eral memes ew VAG falls. afer, Sita el spate International Boundary 
.....-+Provincial, State, Boundary 


erate isi at Sts euarens Steamer Route and Ferries 


; | POPULATED PLACES 


| OTTAWA. .Nat.capital TORONTO. .Prov.State Capital 

Montreal. .over 200000 Sarnia...... 50 000 to 200 000 

Alma... 10000 to 50000 Renfrew....... 2000 to 10 000 
Margaretsville . .. 0 to 2000 


Selected from material supplied by the 
Department of Energy, Mines and Resources 
S| usage adopted for scale and populations 


a6 























SCALE OF KILOMETRES 
0 100 200 300 8 400 





APPROXIMATE SCALE IN KILOMETRES 


O 1 2 3 4 5 6 iA 
Ss E = 

















One centimetre equals approximately 10 km 


0 20 40 60 


a ee 


SCALE OF KILOMETRES 
0 507100) 150. 200 250 
a 


0 De 50 75 Kilometres 
a Sa 
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A map scale in the legend tells what distance is 
represented by a given length on the map. 


1. The bar on this scale is 4 cm long. The scale 
says that every 4 cm on the map represents 
400 km . What does 1 cm on the map 
represent? 


2. This bar is 7 cm long. The scale says that 7 cm 
represent how many kilometres? 


3. One centimetre would represent 10 km if the 
scale were on a map. How many kilometres 
would be represented by 2 cm? by 5 cm? 
by 10 cm? 


4. If this scale were marked on a map, how many 
kilometres would be represented by 2 cm? 
by 5 cm? by 10 cm? 


5. If you use your centimetre rule, you will find 
that 1 cm represents 12.5 km . How many 
kilometres are represented by 2 cm? by 3cm? 
by 5cm? 


—_— 














Not all maps are scaled maps. Their purpose is 
to tell you location, not size or distance. 


Central Section W 


Jumbotown Airport al ie 
é BY, ae 


yi 
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This is part of an area code map in a telephone 
directory for Windsor, Ontario. 


E 
4 
\ 
5 © SUDBURY > 
BLIND_ RIVER \ 
ey NORTH 
Se: CURRENT oe BAY ae 


Places West of S. S. Marie to Manitoba border 
SAULT STE. MARIE ECS De ty, 


» 
i 
| 
705 1 
2 
PARRY SOUND s 
© HUNTSVILLE : 
@BRACEBRIDGE 
LAKE HURON - 
MIDLAND» n 
OWEN i 
SOUND y couumewoony Hla E 
@ WALKERTON 4 BARRIE BEAVERTON = 
. ~ @LINDSAY og 
«4.4 _pereRBoz0uGH © 
517 ! er 
LISTOWEL@ ORANGEVILLE ® 
Saat 5 e y Gutniat te 
] GUEL Vg Sata O nee tt 
Snail | STRATFORD@® © @ KITCHENER # TORONTO 
Setar d LAKE ONTARIO 
yosnruia WOODSTOCK ® nene =f @HAMILTON. 
LONDON St. CATHARINESS™ J 
313 4 E/NIAGARA FALUS@f SONIAGARA FALLS N.Y. 
TILLSONBURG @ NOLES eS 
2 ST. THomAse = SIMCOE® = e 716 
7 1@ 
DEIROIT ey. gY eCHATHAN BUFFALO 
& © WINDSOR 
ls 


AREA CODE LIST ror some ptaces you CAN DIAL 


Please Do Not Dial Area Code for Places in Area Code 519. 


Courtesy of Bell Canada 
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What is an area code? 
When would you use an area code? 


If you lived in Windsor, what area code 
would you dial to call someone in Sault 
Ste. Marie? in Toronto? in Detroit? 


When would you use a postal code? 


Postal codes include three letters as 
well as three numbers. Write AC for area 
code or PC for postal code for each 
code below. 

a 807 b; -M5bPHEss cerloNeiled 
d® E3B 5Hitem.403 f 506 


What is your area code? postal code? 


You will need a telephone directory for 
these answers. Find the area code for 
each city in the list. 

a St. John’s, Newfoundland 

b Sherbrooke, Quebec 

c Moose Jaw, Saskatchewan 

d Grande Prairie, Alberta 

e Nanaimo, British Columbia 











You've been using statistics, with data organized in 
graphs and charts. Statistics helps in understanding 
‘what's happened. Another kind of mathematics, 
called probability, helps in understanding what's 
going to happen in the future. 


Suppose you flip a coin. It might land with heads 
up. What other outcome is possible? You have 
1 chance in 2 to get tails. 


Suppose there are 15 orange jelly beans in a bag. If 
you reach in without looking, what kind will you get? 


Suppose instead that there are 14 orange jelly beans 
and 1 green jelly bean in the bag. If you reach in 
without looking, which kind do you think you'll get? 
Must you get that kind? You have only 1 chance in 15 


to get green. The outcome is more likely to be orange. 


When you have time, try flipping a coin 10 times. 
Does it land heads up 5 out of the 10 times? Should it? 


Try flipping it 20 times. Does it land heads up 10 
out of the 20 times? Should it? 


The more times you flip it, the more likely it will land 
heads up half of the time. Why? 





20 











a as = pio 


| Spinners are used in many games. This 
one has a shaded part and a plain part. 
Do you know where it will stop? Do you 
think it’s more likely to stop on plain 

or on shaded? 



































1. Mark an X on one side 
of a six-sided pencil. Plain At HAT HY HHT 
Roll the pencil12 times. 9 {HT 
Tally the number of 
times the X ends up on the top. Is this about what 
you expected? Repeat 12 more times. Is the result 
the same? 





2. Put 8 red and 2 black 
checkers in a bag. Black war JHT 


(Use disks or other 

things if you wish. Red HT HAT HT 
But these should be 

two different colors.) Draw a checker without 
looking. Look at it and tally the color. Then put it 
back in the bag. Repeat for a total of 30 draws. 
How often did you draw red? black? Is this what 
you expected? 


| 3. Flip two coins at the same time. Write “1” if you 
get two heads. Write ‘‘0” if you didn’t. Keep 
writing 0 or 1 until you've flipped both coins 
36 times. 


0001001000000110 


What's the longest string of Os before you get a 1? 
What’s the shortest string of 0s? 


In the preceding section you could tell the 
chances of something happening just by 
looking at the possibilities. For example, if 
there’s an X on one side of a six-sided pencil, 
there's 1 chance in 6 of rolling the X. 


Sometimes it’s impossible to tell the chances 
ahead of time. Then we might use statistics 
to see what happened in the past. This could 
show what's likely to happen in the future. 


If you flip a spoon, it can land with the bowl 
up or down. Which do you think is more 
likely? Actually flip a spoon 12 times. Tally 
the results. Repeat 12 more times. Are the 
results about the same? If you flipped the 
spoon 12 more times, what result will you get? 


Predictions about the future are usually 
based on what happened in the past. 
Sometimes statistics is used in predicting. 
Often predictions about what a lot of people 
will do are based on what a few people have 
done (or say they will do). 


Weather predictions are based on information 
about past weather. 


Before an election a small number of people 
are asked who they'll vote for. Predictions 
are then made about what will happen when 
everyone votes. 





Temperature and Precipitation Data 







Av. Dates of 
Freezing 
Temperatures 
(0°C or Lower) 


Last in First in 
Spring Autumn 


Av. 








Prairie Provinces — 
Manitoba — 
Churchill sa. 
SPhesPas ss one: Sao 
Winnipe sac. 
Saskatchewan — 
Regina jie, 
Sask ALOOM er eeceseecee 
Swift Current .............. 
Alberta — 





Canada Year Book 1973 





Number of 
Days of 


Precipitation 
(All Forms) 


141 
128 
121 


114 
103 
112 


129 
113 
121 

89 
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CHECKOUT © "21072 701 270 going =e 

walk the path that is 2 

( ft, marked. Start at the star. a -=5 4 
\) Fs Name every street that 

Stes 

you would walk before i (a 


you got to Portsmouth 
Square. Beech § Street 


eC bn PE Le“) 


a Would you walk north Wood Street 


or south on Foxhill BS eats ell Ws 
Street? [| =] he 


b What direction would 
you walk on River 
Street? 


eae pee ue Be Bs LX 
of 
So 


this BENS) how far fhe 1. Foxhill Bus Terminal 
plan to walk? [| [I] ee 2. Commonwealth Square 
eae Ue 3. Memorial Fountain 

4. Portsmouth Square 


2. A company offers to give you 10¢ if you find “10¢” 
printed under its bottle cap. You get 25¢ if it says 
‘“25¢,"’ and so on, up to $25. But most bottle caps 
are blank. If you managed the company, would you 
print ‘$25’ on many caps? Would 10-cent caps be» 
more common than 25-cent caps? 


3. Here are ten test scores. There were 25 questions 

aa on the test. The scores are the number of 

questions each person got right. Find the range 

of the scores. Find the mean (average) of the scores. 
20;. 18, 24, 8, 15, 12)" \7,g823ieee4 meee 
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This style of building has been popular 
for cathedrals over centuries. Why do 
you think so many people find this style 
beautiful? What is pleasing about its 
looks? 





270 











Some very modern buildings have one 
part of their style in common with this 
very old style of building. What is it? 
There is an idea of geometry that can 
help you answer the last question. It’s 
called symmetry. The idea is used a lot. 


| 08 
os 
ed nets 


ar 


I 
i 
5 
I 
‘ 
i} 













Man got the idea of balancing 
one side of an object so 
that it matches the other 
™ side from nature. 


Only half of a shape is 

— pictured on the left. But you 
probably know what the full 

shape looks like. 


Think carefully. What other 

things in nature would you Cover half of this creature 
recognize if you saw only half with a sheet of paper. If you 
~ of their shape? saw only half, would you 
know what it was? 
















Shape is a big clue 
that helps you know 
what. an object is. 


Think again. 

What man-made objects 
would you recognize 
if you saw only half 

of their shape? 
Remember—you have 

no clues other 

than shape. 
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Half of each of these figures is folded under 
the figure itself. What would each figure 
look like it it were unfolded and you could 


see the whole shape? 





ee el FOLD EINES See = COLD ALINE ZS 


Name other letters of the alphabet you 
think can be cut from folded paper. Name 
some that cannot. Prove it. 


Half of each of these 
figures is folded under 
itself. What would each 
figure be if it 

were unfolded? 


Could figure a and 
figure c be the same 
size and shape? 









a en ae et) LE LIN epee ee a Ny es, eo es ee FOLD LINE Re 2 





Mommie OLD. LINES os ae ta a 


5 gS ee Sy OUD) AUN Sen, Sees ey 


dig 






Here are some designs to cut from folded 
paper. Trace each design, and then fold your 
paper along the dotted line. Before you cut, 
try to guess the shape you will have when 
you open the cutout. Did you guess right? 


FOLD LINE 


FOLD LINE 





y A 
mM, 2 ‘ } +. ; ¥ % 
rn f ‘ 
-— —— 


* 


FOLD LINE FOLD LINE 


| 





' for the figure on the left? 


The shapes you have been cutting out 


look the same when they are flipped over 


because they have two halves that match 
each other exactly. 


Such shapes are called symmetrical shapes. 


The lines where they can be folded 
to make matching parts 
are called 


lines of symmetry. 


Which figure on the right 
shows the line of symmetry 





Here are some other shapes 
that have lines of symmetry. 
To find a line of symmetry, 
imagine where the shape 
could be folded. You can 
test your ideas by tracing 
the shape on another 
sheet of paper and then 
folding it. 








2. Find some other shapes that are symmetrical. If 
possible, bring pictures or drawings to class. 
Try to find at least five things in your classroom, 
five things in your home, and five things outdoors 
that look symmetrical. 





Is the front of your schoo! symmetrical? Is the 
front of your home symmetrical? Find some 
buildings that are symmetrical and some that 
are not. 


2. Are cars symmetrical? Look at one from several 
different sides and ask the question each time. 


3. Study some fruits and vegetables from different 
sides. Find some that appear symmetrical and 
some that do not. 


4. Some things seem to be symmetrical in some 5. Look at dogs, cats, birds, 
ways but not in others. Look at your classroom and other animals. Are they 
door. Would you consider it symmetrical? In symmetrical? 


every way? What about the cover of this book? 
traffic signs? telephones? 


6. There are many things in real life that appear 
symmetrical. This fact is very important to 
scientists. Can you think of any animal that is 
not symmetrical in at least some way? Do you see 
any ways in which a symmetrical structure is 
helpful to an animal? 


217 


Are you symmetrical? 
Do you have matching 
parts on the two sides 
of your body? Are 

your two hands exactly 
the same? What about 
your feet or your eyes? 
Take a good look at 
yourself and other 
people. 





Which of these appear 
to be symmetrical? 






q 2. Which are symmetrical? 
(Test by tracing.) 


3. Which are man-made? 
Which are things found 
in nature? 


4. Most natural objects 
would not pass the 
strict rules of exact 
matching that we use 
with our paper designs. 
Try tracing some real 
leaves, shells, or other 
natural objects that 
appear symmetrical. 
Do the halves always 
match exactly when 
you fold the tracing? 
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Color a piece of paper on one 
side. Fold it in half. Cut outa 
shape. Now open out the cutout 
and the piece of paper from 
which it was cut. Smooth them 
out. Fit the cutout back into the 
hole in the paper. How many 
ways can you fit the shape into 
the hole? If the shape is cut 
carefully, there will always be at 
least two ways to put the cutout 
back. Why do you think this is true? 


Get a sheet of clean paper. Trace 
the shape of the cutout on the 
paper. Punch a small hole near 
the edge of your open cutout. 
Then fit it back into the outline 
you have just traced. Mark a 
point on the tracing through 

the hole. 


Flip your cutout. Fit it back into 
the traced outline. Mark a point 
through the hole again. Is the 
second point you marked in the 
same place as the first one? 





Get a ruler. Connect the two points with a 
straight line segment. What is the distance from 
the point on the left to the fold line? What is the 
distance from the fold line to the point on the 
right? How many square corners are formed at 
the point where your segment passes through 
the fold line? 


Punch another hole on one side of your cutout. 
Locate the point on your tracing. Flip the cutout. 
Locate the second point. Connect the two points 
with a straight line segment. How far is it from 
the left point to the fold mark? How far is it from 
the fold mark to the right point? Is this line 
segment longer or shorter than the first one? 


Now try to punch a hole in the cutout that will 
locate only one point when the cutout is flipped. 


Have you got a place on your cutout to punch 
one more time? This time fold the cutout. Punch 
the hole so that is goes through both sides of 
the cutout. Open the cutout. Locate these two 
new points on your tracing. Flip the cutout. Do 
you have to locate two new points? Why? 


Repeat this activity with other cutouts if you have time. 
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Trace the two 
shapes above on 
a sheet of paper. 
Don’t forget the 
points that are 
marked. Then find 
the matching 
point for each 
marked point. 


Use your tracings. 
Pick two matching 
points and draw a 
straight line 
segment 
connecting them. 
Does your line 
cross the line of 
symmetry? 
Connect all the 
matching points 
in the same way. 


Study all the lines 
drawn between 
matching points. 
Does each cross 
the line of 
symmetry? Is each 
perpendicular to 
the line of 
symmetry? 


4. 





If you have drawn 
them carefully, 
each pair of lines 
will be the same 
distance apart 
along their entire 
length. Do you 
remember what 
lines like this are 
called? 








Can you find any 
pair of matching 
points joined by a 
line that is not 
parallel to the 
connecting lines 
of other pairs? 





Measure the 
distance between 
point 4 and the 
line of symmetry. 
Record itona 
chart like the one 
above. 





Measure the distance 
between the matching 
point and the line of 
symmetry. Finally, 
measure the distance 
between point A and 
its matching point. 
Record all your 
findings. 


7. 


Repeat this for 
other points until 
you find some 
patterns. Then 
make up some 
rules to describe 
the patterns you 
have found. Test 
your rules to see 
if they work for 
all points on any 
symmetrical 
figure. 


i 
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YOU WILL NEED 


SEVERAL SMALL SHEETS OF 


AND SCISSORS. 


Fold a piece of paper in half. 
Make sure straight sides match. 
Cut off one corner. ——————~ 
Take the corner. 

What shape do you think it will be? 


Open it. 

a Measure. How many sides are the 
same length? 

b Match. How many angles are the 
same size? 

cls the fold mark a line of symmetry? 

d= Are there other lines of symmetry? 


Experiment. How can you cut a folded 
sheet of paper and be sure 
each side will be the same 
length? 





PAPER 





Use another piece of paper. 

Fold in half. 

Fold again so that the folded side 
comes together. 

Measure 3 cm up from the folded corner. 
Mark a point. 

Measure 3 cm out on the other 

folded side. 

Mark another point. 

Connect the points with a straight 

line segment. 

Cut along the lines. 

Use the corner. 

What shape do you think you will get? 


Unfold. 

a Measure. How many sides are the same 
length? 

b Match. How many angles are the same 
size? 

c_ Are the fold marks lines of symmetry? 

d_ Are there others? How many? 


DO THE SAME SORT OF THING 

AS YOU DID ON THE LAST PAGE. 
THIS TIME FOLD SO THAT YOU WILL 
HAVE EIGHT PARTS. 








1. Mark the same length on each of the folded 
sides. Connect those points with a straight 
line segment. Cut along the line. Use the 
corner piece. Open it. 


How many sides? 

What is the length of each side? 

How many angles? 

Does a fold mark cut through each angle? 
is each fold mark a line of symmetry? 


=o (py feb (ey) ten Fe) 


Are there other lines of symmetry? 
How many? 


Make sure one folded edge 

always folds down to match 

another fold. 

» OR YOU WILL HAVE 
» A MESS. 








2. Fold another piece of paper in eight parts. 
This time make some different designs. 
Your first try will probably look like a paper 
doily. Keep on. You get some great designs. 
And each will be symmetrical. 






































Do you see a vase? 


Many optical illusions 
Do you see two faces? 


are tricks played on your eyes 
because of symmetry. 





Look for two different images 
in each of these pictures. 


Collection, The Museum of Modern Art, New York. 
Larry Aldrich Foundation Fund. Photograph 
Sandak, Inc. 





MEASURE 
TRACE 


FOLD 


ANSWER THESE QUESTIONS 
ABOUT EACH SHAPE 


How many sides? 

Are they the same length? 

About how long is each side? 

About how far is it around all the sides? 
How many angles? 

Are the angles the same size? 

Is the figure symmetrical? 


BO Oa pe an 


How many lines of symmetry? 


DO YOU REMEMBER— 


that these are plane figures? 

that they are called regular figures? 
the name given to each shape? 
What are the names? 


@eohp 
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CHECKOUT 1. Name the shapes that are symmetrical. Trace and © 


fold if you want to make sure. 





2. Which of the shapes above have only one line of 
symmetry ? 





3. Which of the shapes above have more than two 
lines of symmetry? 
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or beautifully 





AL @Rocie SELLA 
MADE BY ROYAL MI 


240 = Lown neha 





Your goal is to review 
your computational skills 
and have some fun, too! 


* 


There were no supermarkets in the early 1900s. There 
were very few department stores. Everything a family 
needed was found at the general store. Many foods 
were sold from big barrels. (They didn’t have fancy 
packages in those days.) People used to gather at the 
general store and talk. These talks were called 
cracker-barrel sessions. They talked of things in the 
past and things in the future. 


You can think of this chapter as a sort of math general 
store. It presents number ideas from the past. It also has 
some number ideas for the future. It has other things, 

~ too. There are three types of pages in this chapter. 


pages. These pages will give everyone a chance to 
share ideas and discuss what's coming next. 





Very pages. You will work through these pages on your own. 
Important If you show that you know how to do them, you won't 
have to do many. If you don’t know how to do them, you 
| Problems will get some help and have a chance to practise. 


pages. These are scattered throughout the chapter. 
They are some interesting extra activities you can do 
when you have time. 
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What is the largest number you can find on 
these two pages? 


What is the smallest number you can find? 


Find the roman numerals. Write them down. 
Then rewrite them as standard numerals. 


Find all the numbers that are in measurement 
situations. Write them. Tell whether the unit 
of measure is length, mass, capacity, time, 
temperature, or money. 


Write the fractions you can find. 


And here is a real challenge! 
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As soon as mathematics class is over, try not 
to say any number of any kind until tomorrow 
at this same time. Keep track of the times you 
had to say a number. Jot down the reason 
you had to Say it. 


Remember — no numbers! No talk of time, 
money or temperature. No street numbers, or 
bus numbers, or TV channels, or phone 
numbers either. 

Get the idea? 


Good luck! 








Pictured below are several of the tallest mountains in the world. 
ry Their exact heights are given. Usually the heights of mountains 


are given as rounded numbers. That job is left to you. 





in South America 






8948 m 6960 m 


a_ Round each height to the nearest ten. 
b Round each height to the nearest hundred. 
c Round each height to the nearest thousand. 


Check your answers with the key on page 336. 





Look at the number line below. Which numbers on the line are closer 
ff 4} $4 4 to 0 than to 10? 
0 | 2 3 4 5 6 7, 8 eal Which are closer to 10 than to 0? 


Is 5 closer to 0 or to 10? 


When rounding, always round 5 up to 10. 








When rounding to the nearest ten, look at the ones. If there are 5 or 
more ones, round up. If there are less than 5, round down. 


For example: 2% rounds to 30. 495 rounds to 500. 3574 rounds to 3570. 
Now it’s your turn. Round these numbers to the nearest ten. 

1.9 2. 43 3. 89 4. 104 5. 644 6. 898 

792350 8. 4788 oe 3 10. 10515 11547 12. 666 


Is $153 closer to $100 or to $200? When rounding to the nearest 
hundred, look at the number to the right of the hundreds. If there are 5 
or more tens, round up. If there are less than 5 tens, round down. 


For example: 287% rounds to 200. Z4 rounds to 100. 4672 rounds to 4700. 
Your turn again. Round to the nearest hundred. 

13. 508 14. 381 “Sy, he) 16. 299 17. 650 18. 1783 

19. 1870 = 20. 992 21043 Umeee Ceplice nse 2-00, 24. 4673 


When rounding to the nearest thousand, look at the numbers to 
the right of the thousands. 


For example: 23532 rounds to 24000. 4499 rounds to 4000. 
Round these numbers to the nearest thousand. 

ee D al oLOmmecO P0040 9r e212 22200 28.26399 

29. 7904 30. 15038 31. 34762 32. 84 360 


Can you round to the nearest ten-thousand? Try it with these numbers. 


33. 18 724 34. 33 786 35. 25 000 36. 76 369 
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1. You have a boat that can carry 900 kg © 2. Here’s another easy puzzle. Use estimates 


of cargo. There are 6 boxes that need to help you. Find two pieces that fit 
to be taken across the lake. What boxes together, and name each one of these 
can you take at one time so that you have products. 


to make only two trips? 


2660 Sloat 6561 744 430 





346 do 
175 76 1450 


246 








You use rounding to estimate answers to 
addition problems. 


Jay wanted to buy these things: 
Book $2.98 
Shirt $3.59 
He had $5.00. Did he have enough money? 
$2.98 rounds to $3.00 
$3.59 rounds to $3.60 
No, he didn’t have enough money. 
You don’t need pencil and paper for that. 


Using rounded numbers, estimate 
and answer these questions. 


1 He needed about 500 trading stamps. 
He had 185 in one book. 
And 335 in another book. 
Did he have about 500? 


They hoped about 700 people would vote. 
372 people voted in one place. 

229 people voted in another place. 

Did about 700 people vote? 


3 There were about 100 chairs in the room. 
36 parents planned to come. 
24 students would attend. 
And 9 teachers would be there. 
Were there enough chairs? 


4 Are these reasonable answers? 


a 395+ 475 = 760 b 525 + 675 = 1110 
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Estimate the sums. Then compute exact sums. 
Nery lmportant (0 oes sere sas 
ee GES) + 1956 296 

Problems 2713 | 


Check your answers with the key on page 336. 








An estimate will not tell you if your answer is right. 695 rounds to. 700 
It will tell you if your answer is reasonable. + 225 roundsto 200 


{ 900 is a good estimate. 
The answer is 920. 


It is reasonable. 





Here are some completed problems. Some are right. 
Some are unreasonable. Round the numbers 
computed. Then estimate to find which answers are 
not reasonable. Do not compute. 








Us 476 2. 222 3. 14 4. 8825 
+ 341 993 198 +2914 
Sites + 316 + 224 11739 
5131 533 
5. 326 6. ifs) Th 4008 8. 51294 
555 284 + 8986 + 3414 
G9 + 407 12994 55706 
970 666 
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Try to find shortcuts for adding 
these numbers. 


You can add the first three counting numbers 
in your head:1+2+3=6 


NO om B WP 
COOONOMN 
OMDONDOSA 


+ 


Now add the first ten counting numbers in your head. a 


No pencil and paper, please. 4492 
That's not quite so easy, right? — 


Look at them in a column. 
Can you add them now? 


The column on the right shows 
an easier way of doing it. 
te 10— 111 
2+ 9=11 
3+ 8=11 
4+ 7=11 
5+ 6=11 
How many 11s? What's the product? 
What's the sum of the first ten counting numbers? 


+ 
Om Ph 


mwOMOD Pl 


OOMOON OAS WN — 
SS 
kh ek 


1 
2 
=) 
4 
5 
6 
7 
8 
9 
0 


— 
— 





6. Experts only! Find the sum of the first 28 
counting numbers without writing all the 
numbers down. Now try the first 39. GOOD LUCK! 
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Very Important Problems 


Estimate the differences. Then compute exact differences. 


a LOS b 6020 Cc 4250 
— 496 sec 0.00 =p ES 


Check your answers with the key on page 336. 





An estimate will tell you if your answer is reasonable. 
963 roundsto 1000 
= 225 FOUNOSIOne 200 


| 800 is a good estimate. 
The exact answer is 738. Is it reasonable? 


Here are some completed problems. Some are right. 
Some are unreasonable. Round; then estimate to find 
which answers are not reasonable. Do not compute. 








1. 824 20 3. 8523 4. 7030 
= By = BOS — 3918 = 1p 
537 376 4605 6988 

Seo 7.05 6. 5104 7; ~A26 Gee 0s 
— 1826 =93 3110 = fyi — 649 
1899 1791 377 854 


d00 








You use rounding to estimate answers to problems. 
Here is an example: 


Mrs. White bought 17 tins of soup at 31¢ a tin. 
The sale totalled $8.50 on the cash register. 
Was the register working properly? 


You can do this problem in your head. Watch! 
17 rounds to 20. 
31 rounds to 30. 
How much is 20 x 30? 
Is 850 close to 20 x 30? 


Was the register working properly? Check to make sure. 
Multiply 17 x 31 with pencil and paper. 


An estimate will not tell you if your answer is right. 
It will tell you if your answer is reasonable. 


Are these reasonable? 


1. Belle earns $0.75 an 2. Bob had 7 boxes. 3. 
hour. She worked Each box had 750 
12 hours one week. clips in it. He said 
She said she earned he had less than 
about $75.00 that week. 5000 clips. 
Is that reasonable? Is that reasonable? 





Mr. Jones drove 
37 km every day to 
get back and forth 
from work. He said 
that he drove over 
200 km each week 
just going to and 
from work. 


Is that reasonable? 


dot 





tn dd You may already know how to 
. _{R] play the game of Dots. 
Each player connects two dots 
| aye with a vertical or horizontal line 
e segment. Eventually a player 


will complete a square. When he does, he 
puts his initials inside it and gets an extra turn. 
The player who makes the most squares wins. 


di? 


You can play another version of Dots with regular 
hexagons instead of squares. 


Copy or trace the following pattern of points. 
Connect the dots with horizontal or diagonal 
line segments only. 


When a player forms a hexagon, he puts his initial 
inside and gets an extra turn.. 


Example: 
e 
One 
® e 


Why is this pattern necessary for a game of Dots 
with regular hexagons? 


Can you design a pattern for a game of Dots with 
a polygon with three sides? 





Estimate the products. Then compute the exact products. 


Number 
of boxes 





When estimating in multiplication, you round both factors 
and then multiply. But do you always know which place to round to? 


Your goal is to estimate the answer in your head. 
Use numbers you can multiply without using pencil and paper. 
538 rounds to 500 
x 74 rounds to _ TAY 
i A You can do this in your head. 
Then when you compute the exact answer, 
you'll know if it’s reasonable. 
Would an answer close to 350 be reasonable? 
Would an answer close to 3500 be reasonable? 
What number should the exact answer be close to? 


di 


Do these in your head. Write the answers only. 





1. 30 2 50 3. 
x 1.0 x 20 

6. 500 7. 900 8. 
x 710 << 60 


First round the numbers. Then write the 
product of the two rounded numbers. 
Do not find the exact product. 


41. 24 12. 57 13. 
x 13 x 49 

16. 473 17. 851 18. 
x 46 x 99 


Use rounding to estimate the product. 
Then compute the exact answer. 


21. 345 22. 97 23. 
x 12 x 45 

26. 899 21: 115 28. 
x 99 x14 


dod 


70 
x 40 


300 
x 200 


84 
x19 


Tit 
x 129 


54 
x 48 


481 
x 149 


4. 


9: 


14. 


19. 


24. 


29. 


200 
x 50 


700 


x 400 


115 
x 38 


501 
x 291 


125 
ea HS 


809 
x 305 


5, 


10. 


15. 


20. 


25. 


30. 


300 
x 80 


800 
x 700 


250 
x 95 


699 
x 549 


383 
<2 71 


555 
x 499 








These look like awful 
problems, but you'll be 
surprised. Multiply and 
see what happens. 








1. 12345679 Pa 12345679 
x 9 x 18 
4. What do you think the a) 


product will be if you 
multiply by 36? You'd 
better check to make Sure. 





4), 12345679 
x 27, 


If the pattern holds, what 
will the product be if you 
multiply by 45? 54? 63? 
Tee Olee 


The poor digit 8 was almost ignored in the problems above. 
That's not fair. Complete this computation and see what happens. 


6. (9x9) +7=2 Te 


9. If the pattern holds, what 
would be the next 
complete sentence in 
order? 


(98 x9) +6= 2 8. 


10. 


(987 x9) +5=? 


Only one other digit has 
not been considered. 
That's zero. You can take 
care of that in a hurry. 
Zero times any number 
equals what number? 
Now all digits are present 
and accounted for. 


a0 





You can use estimation for a quick quotient that 
does not need to be exact. For example: 
Cyclists are planning a tour that will 
cover 579 km . They plan on cycling 
about 88 km a day. How many days will 
the tour take? 
Find an estimated answer without using pencil 
and paper. 


Is this what you did? 
88)579 Round 88 to 90. 
Think about how many 90s in 579? 
6 x 90 = 540 and 7 x 90 = 630. 
So the tour will take between 6 and 7 days. 


Now compute to find the exact answer. 
What is it? Is the estimated answer close? 


d06 


Estimate these answers. Do not compute. 


tf 


11. 
12. 
13: 
14. 
15. 
16. 
17. 
18. 


ech Sh SAP ALIS Set heeded LS) 


About how 
About how 
About how 
About how 
About how 
About how 
About how 
About how 
About how 
About how 
About how 
About how 
About how 
About how 
About how 
About how 
About how 
About how 


many 20s in 120? 
many 25s in 120? 
many 20s in 1200? 
many 25s in 1200? 
many 50s in 500? 
many 52s in 500? 
many 57s in 500? 
many 70s in 4800? 
many 70s in 4900? 
many 70s in 500? 
many 47s in 250? 
many 53s in 250? 
many 58s in 250? 
many 62s in 250? 
many 85s in 6300? 
many 89s in 6300? 
many 93s in 6300? 
many 95s in 6300? 


=e 





| Kilometres Length Number of days | Number of days 
Vervim Proble mam 


Here are some other plans for cycling trips. 

First estimate the days needed to complete the trip. 
Then compute the exact number. 

(Days for stopovers are not included.) 








30)720 About how many 30s in 720? 
If you say 20, you’re right. 20 x 30 = 600 
But there may be more than 20. 
If you say 30, you're also right. 30 x 30 = 900 
But there are fewer than 30. 


The answer is between 20 and 30. 


Estimate the quotients. Do not compute. 


1. 40)320 2. 50)450 3. 20)1800 4. 60)3000 5. 30)900 
6. 90)550 7. 70)500 8. 50)4100 9. 80)5000 10. 60)7000 


do? 


aug 


NOW FOR ESTIMATION 
AND COMPUTATION 


27 )6264 Estimate. About how many 30s in 6264? 200 Was this your estimate? 
27 )6264 


5400 200 x 27 
864 remain 


Estimate again. 
How many) 30S) in: 864 0 eee nar 
200 
27 )6264 
5400 
864 


540 

Estimate again. How many 30s in 324? 324 
270 

You don't have to estimate this. 54 

54 


(20 x 27) 
(10 x 27) Where does the 10 go? 


(2 x 27) Where does the 2 go? 


What is the final quotient? 0 


Division is a lot of work. You have to know how to 
estimate. You have to know how to multiply. You have 
to Know how to subtract. And you have to add, too. 


Pick any six of these division problems to complete. 


1. 17)541 2. 21)684 362) Aa 4. 78)8325 5. 56)1573 
6. 20)8071 7. 91)3763 8. 88)7541 9. 69)7892 10. 33)3994 











Copy this puzzle on paper. All you have 
to do to complete the puzzle is put 
Operation symbols in the empty boxes. 
You can’t put them any old place. You 
must complete a true sentence in every 
row or column that has numbers. 





This one is not so easy. Copy this 
puzzle too. All you have to do in this 
One is find the correct numbers to 
place in each empty box. You must 
complete a true sentence in each 
row and column that has numbers. 








How would you get along with these questions? 


They take up half a page in a book used in some schools 
before 1900. Beginning on page 92, work in fractions 
filled 38 pages. ; 





ai 












What are some of the 
differences between this 
mathematics book and yours? 


Which problem gives 
instructions that you cannot 
follow in a classroom today? 


Do you think you can answer 
these questions as well asa 
pupil then was expected to 
do? If you want to try, write 
the number of the question 
and the answer. 


People who use recipes that their grandparents liked need to know fractions. 

Old cookbooks always included many measurements that used fractions. 

With metric cookery, you may think you need to know only decimal fractions. 

You might be surprised! Read the recipe from a cookbook using metric measures. 





1. What fraction of the pastry is rolled out to 
line the muffin cups? 


3. Suppose that the muffin tin has only 12 
cups. What fraction of the ingredients 
would be enough for 12 tarts? (Give the 
simplest name for the fraction.) 


5. What would you do about a fractional part 
of 2 eggs? 


Recipe from How to Metricook, courtesy of Maple Leaf Mills Limited 


2. What fraction of the tart shell is filled with 
the recipe mixture? 


4. For 12 tarts, how many millilitres would you 
need of: 
araisins?  b butter? c brown sugar? 
dcorn syrup? elemon juice? f vanilla? 


Now that you have done the questions, you 
might like to try the recipe at home. 


dil 


Very Important Problems : 


Below is part of an application form for a job at 
Wilson’s Warehouse. They want a boy or a girl to help 
stock parts two hours after school. To get the job, 
you must be able to add and subtract fractions. 


See how well WILSON’S WAREHOUSE APPLICATION . 


you can do. 


Please complete these problems 
on a sheet of paper. We need to 


see how you work these problems. 


Wilson’s Warehouse wants no errors. 
Would you get the job? Check your 
answers with the key on page 336. 


| NO | GO TO PAGE 315 
ADDITION AND SUBTRACTION ioe . 
OF FRACTIONS | :; 
i “DI NS READ DIRECTIONS BELOW f 


If you missed problem 1 or 2, do section A on the next page. 








If you missed problem 3 or 4, do section B on the next page. 


If you missed problem 5 or 6, do section C on page 314. 


at 





Did you miss problem 3 or 4 on the application? 
If you answer no, skip to section C. If you answer 
yes, complete this. 


This will help you remember how to write 
equivalent fractions. 





Here is some help in adding and 
subtracting fractions when the 
denominators are the same. 


ol heen 
3 








~ ‘cs 
soe 3+3 








Z 2 d 3 2 2? 
3 5 p oh T= 4. = 
3 
6 


ne Se ee 
ie GamG 





Now add. iy Now subtract. 


7 

: 8 
Try doing these. Rename and Rename and , 
8 


As) —s : 
= ? rewrite. 10.2040 sees rewrite. 


Ni fl 
eee 
I 
~~ 


a Ni i> 
ON OI 
+ + 
oO|- O-+- DI 
I 
| 


You're on your own. Find the common 
denominator first. Then compute. 


ie) 


IN ln 
II 
I~ 


DN vd 
mio 
ah 
=) 
| 
—_ 
Oo 
II 
|-~ 


Ino 


ae te ae 
5: 37+ 42 . 7. SF 2 





fy 
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Sometimes you must rename when working with mixed numbers. 
1 4 2 
53 43 5 


Study these examples. a 3¢ 3 
b 2 2 1 1 
2 Toe ere me 


+ 





| DIO Dl 










a 
_—_—_—_ 
- 24-23 


This one is started. d 45 
You finish it. 3 
= 25 











Here are some practice problems. 





1. 5h 2. 32 3. 
“al 


+ 
N 
oS 
+ 
es 
_ 
fh 
| 
_ NO 
CIN GIN 
> 
“SN 
ol, 
on 
© 
3 
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—_—, 
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Draw twelve 2 cm squares to form the figure at the 
right. Copy the fraction printed in each square. 


Each answer in the exercise below needs to be 
renamed to its simplest form. Compute and rename 
the answer. Look for the final answer on your 
drawing. Circle the fraction that is your final answer. 


When you complete the exercise, each fraction on 
your drawing should be circled. The final answer to 
the first problem is already circled for you. 


Recopy the questions in vertical form if you wish. 
Watch for the operation signs. 





pone <7. 19e ee 519 Tae Od 2 7 
1 10 10 2 100 100 3 40 + 40 4 Be 
al Bae 3) at alt 17 
5 6 3 6 4 20 7 4 + 20 8 3 + 30 
igh eet Seno ps Mes Tee a 
9 TG 10. 7 50 11. 6 30 12 ponte co! 


af 
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Very Important 
Problems 


You have just finished practice in addition and 
subtraction with fractions. 


=2 2 gx4=2 


Se 


=? 


-\|+ 


1 
3 Xx 


(5 pl 


Try some 1. 3x 
multiplication 4 3x3=2 5 2x13=2 6 33x4j=72 


Check your answers with the answer key on page 336. 







MULTIPLICATION 
OF FRACTIONS. 




















Reminder! a 3x$=2 3x 7="*7*=% 
Here’s how bb 2x2=2 9 2x 2=242=4 
you multiply ¢ axg-2  axg=4g8- Poof 2 
WIT tiAC LON Sar, setae ee en eee 
C3 Ge a eis oak 
Ppa a aera 7 





Complete Pee 24S? = 3. EX =e 
BOI Ne UCC meee 9) 5) ce? - 6 2xid> 
TR 8 game = 9. EX B= 


Do you remember how to multiply mixed numbers? 
If you Know how to multiply fractions, mixed numbers 
will be no problem. Here is what you do. 


A Change each mixed number to a fraction. 
B Multiply the fractions. 
C Write the product as a mixed number. 


Here is an example: 
Bx Dea?) 
Can you explain each step in finding the answer? 


26 ouddpel SuatidawerrS 
a BheS rhe Toe 1S 





Try 1. 13x 12=2 2 2hx18=2 
doing these 3, 38x12=2 394, 28 x28=2 
EXEICISES NOW feiss 25. ganado 


dll 
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FRANTIC 
FRACTIONS 
CAME 


Up to four can play. 
Everyone sits on the 
same side of the 
playing board. 


Each player has a 
token. Place your 
token on a vacant 
START. 


Everyone plays 
in turn. 


First turn. Move your 
token straight 
forward onto the 
first Square. 


Other turns. 

Move your token one 
square in any 
direction. (No 
jumps.) You must 
move to a vacant 
square. 





After you move each 
time, challenge any 
other player who has 
a token on a square 
to give the product 
of your number and 
his number. 


Imagine you have 
just challenged 
someone. Your 

; 1 
token is on 15. 


His token is on 13. 
He must give the 
product of 14 ye 15. 


If his answer is right, 
your turn is over. 


Suppose his answer 
is wrong. He goes 
back to START (any 
vacant START). 


Then your turn is 
over. It’s the next 
person's move. 


Have fun! 











@- =|" /=|2+@ 
@- = |+/+|2+@ 
@-:|=|2|2-@ 
@- = |2/=|2r@ 








Our number system is put together in such a way 
that there is no ‘biggest number” and no ‘‘smallest 
number.” The numbers just go on and on and on. 





1 0 
179 can be written 1.1 whole 
1 numbers 


1709 Can be written 1.01 


13000 Can be written 1.001 


fractional 
numbers 








. 1 10 100 1000 
1 can be written as 7 Or 7 OF qo9 OF qooo Or 1.0. 


10 means 1 ten; 0.1 means 1 tenth. 
100 means 1 hundred; 0.01 means 1 hundredth. 
1000 means 1 thousand; 0.001 means 1 thousandth. 








You have worked with money for a long time. Look at whole 
the chart. Is there anything there that you don't seks 
know about? We don’t hear much about a mill, but 
it is T00. or 1 thousandth, of one dollar. Use the 
place-value chart to help answer these questions. 


fractional 
dollars 








One dime is what fractional part of one dollar? 





One cent is what fractional part of one dollar? 
How many mills would be the same as one cent? 
How many cents would be the same as one dime? 
How many dimes would be the same as one dollar? 


How many dimes would be the same as ten dollars? 


SRE a Sait eae: 


How many dimes would be the same as one hundred dollars? 


aig 


Ve ‘Important Compute. Watch the signs. 
ae At $4.24 2. 10.78 a $5.79 4. 8.28 
Problems +1068 8.22 S253 = 3n79 


Check your answers on page 336. 


GO TO PAGE 322 ; 
COMPLETE THIS _ 
AND THENEXT PAGE i 


Look back at the problems you missed. Find out why you 
made a mistake. Use these questions as a checkout list. 









J ADDING AND 
SUBTRACTING 
DECIMALS 





1. Did your answer have the dollar sign and the decimal 
in the correct place? If it didn’t, why didn’t it? 
Think about this. 
You gave a clerk $5 to pay for a fifty-cent item. 
$5.00 
= Joie) 
$4 50 
The clerk gave you $450 in change. Would the clerk get 
in trouble? Would you stand for it if the clerk gave you 
45 cents in change? The decimal is important. 


2. Did you make an error in adding or subtracting? 
If you did, you need practice with whole numbers. 
You won’t have success with decimals until you get good 
with whole numbers. 





Before you start, think about place value. 


You are using an addition fact. 
But remember the place value in tenths. 








You must rename. Same idea that you know for whole numbers. 
You rename 1 one as tenths. 











Add. 

Complete Mahi De 18955 oy ye, i Behe 5 ayes 

THESE + 0.9 +1.2 Pets +13.6 +12.10 
Subtract. 

= ie 7, 23 6. 45406 9. 10.1 10. 20.00 

= 07 es ioe, gs = Saeot 





Copy and compute. Watch the signs. 
Alte elect ot00 Way CARS WAP A Sie2 eel oO 


d2i 





Water freezes at 0°C. (Remember ° stands for 
degrees; C stands for Celsius.) It boils at 100°C 
at sea level. 


Oven temperatures for baking are almost 
always higher than the boiling point of water. 
The chart on this page gives metric baking 
temperatures and the time needed for several 
products. 


ue 


22 


What is the lowest oven temperature on the 
chart? What can be baked at that 
temperature? How many hours will it take? 


What is the highest oven temperature? 
What two products may require that 
temperature? Which of the two needs less 
time? 


What is the range of baking temperatures 
on the chart? (Remember that the range is 
the difference between lowest and highest.) 


Name two egg, meat, milk, or cheese 
dishes that require the same oven 
temperature. If the times differ, which dish 
would you put in the oven first? 
Courtesy of Maple Leaf Mills Limited 





LENGTH 


MASS 


CAPACITY 


Our system of measure is really very simple. 

It is organized the same way as our number system is. 

The language of our measurement system is as simple as its organization. 
It uses the same prefixes in measurements of length, mass, and capacity. 


LENGTH MASS CAPACITY 








Do these charts look like a place-value chart? 
Use these charts to help you answer these questions. 


1. How many metres in a decametre? a hectometre? a kilometre? 


2. A millimetre is what part of a centimetre? a decimetre? a metre? 


1. How many grams in a decagram? a hectogram? a kilogram? 
2. How many milligrams in 1 gram? 


3. How many centigrams in 1 gram? 


ss 


How many litres in a kilolitre? 
2. Is acentilitre larger or smaller than a decalitre? 


The units of length you need to remember are centimetre, metre, and kilometre. 
The units of mass you should remember are gram and kilogram. 
The units of capacity to remember are millilitre, litre, and kilolitre. 


dad 


Nery himportant Problems 


Replace the ? by the correct measurement. 


14°75 cm=?mm 2. 7:555kg =?  3.9.4584 minor ao. OSern 


I 
II 


2?cm 


52 844 cm = 2m 62S 075. Kits ean Ta 4448 mme= oem 8. 4448 mm 


II 


cm 


Check your answers with the key on page 336. 







CHANGING 
UNITS OF 
MEASUREMENT 


GO TO THE NEXT PAGE | 
YES) FINISH THISPAGE 


If you made an error on these problems, you may not Know measurement units well enough. 
You may also need practice on the “‘sliding” decimal point. 





Copy and complete the tables. 

















1. mm|cm 2=cmem Semi 4. gl|kg 5. 
C5? 608 | ? 2995| ? Phevolen 
?| 9.4 B05 7ia7 2103. (50 ? | 9.080 
904 | ? 2? | 45.98 225.41 ¢ 9530! ? 


324 


Tell which of the units of measure 
iS probably the better one. 


1 


You are told that a man is 2 ? (centimetres 
or metres) tall. 


a 


A cat at your friend’s house has a mass 
of 2 ? (grams or kilograms). 


3 


Your mother’s sewing needle is 5 ?. 
(centimetres or metres) long. 


4. 


A large bottle of pop holds about 5 ? 
(decilitres or litres). 


5. 


The race driver said his top speed was 
200 ? (metres or kilometres) per hour. 


6. 


Your finger is about 1.5 ? (centimetres 
or millimetres) wide. 


yf 


A pill contains 250 ? (milligrams or grams) 
of vitamin C. 


8. 


One of the events at the Olympics was 
a 5000 ? (metre or kilometre) run. 


9. 


The border between the United States and 
Canada is 6416 ? (metres or kilometres) long. 


10. 


The fuel tank of a small compact car holds 
about 5 ? (decalitres or litres). 


dd 


The whole number 18 can be shown by three different arrays. 


s4LLELT CSE ies 





computation you've been doing. 


Here is a new topic for you. 


B C 
You need a break from all that 


Now try these yourself. Make other arrays for each number shown, if you can. 


tek od DST Pea LL Ye a a 


9 
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. Which numbers could you make other arrays for? 


Which ones could be shown only by one array? 


Whole numbers that can be 
shown only by a one-row array are called prime numbers. 


Whole numbers that can be 
shown with more than one array are called composite numbers. 


10. Are the numbers 2, 3, 4, and 5 prime or composite? Draw arrays to prove it. 















in each box. 


from 1 to 100. 


oe ty) 


as © 


Make a complete 10x10 grid like this. 
Make it large enough so that you can enter 2-digit numbers 


There is room in your grid for 100 numbers written in order 


You will be putting numbers in order into the grid, but not 
every box will be filled. There will be some numbers 
missing. They will be the important ones. Follow the 
directions below carefully. 


Enter the number 1 in the first box of the first row. 


Enter the number 2 in the second box of the first 
row. The proper order of numbers has started. 
Make sure it continues. 


Enter every number that is a multiple of 2 in its 
correct location. 


Enter the number 3 in the third box in the first row. 
Enter every multiple of 3 in its correct location. 

4 has already been entered. So enter 5 in the fifth box. 
Enter every multiple of 5 in its correct location. 

6 has been entered. So enter 7 in the seventh box. 

Enter every multiple of 7 in its correct location. 

Have 8, 9, and 10 been entered? They should have been. 


Make a list of the numbers that should be in the 
empty boxes. 
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1. 


Look at your list of numbers. 


a 


a oo 


The number 1 isn’t on your list. 2 isn’t 
there either. 


Can you divide any number on your 
list by 2 and not have a remainder? 
A number like that does not belong 
on your list! 


Is any number on your list divisible by 3? 
Is any number on your list divisible by 5? 
Is any number on your list divisible by 7? 


Is any number on your list divisible by 
11? Which one? What is the quotient? 
11 belongs on your list. But no multiple 
of 11 belongs there. 


Is any number on your list divisible by 
13, other than 13? No multiples of 13 
belong on your list. 


Check the rest of your numbers in the 
same way. No multiples allowed. 


Any number that is not divisible by any 
number other than itself and 1 is a prime 
number. All other whole numbers are 
composite numbers. 
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How many prime numbers are there 
between 1 and 100? 


3. 


Is 100 a prime or composite number? 


at 


Is 101 a prime or composite number? 


5. 


How many prime numbers do you 
think there are? 


More than 2000 years ago a Greek 
mathematician called Eratosthenes did just 
about the same thing you just did. He 
crossed out multiples from a grid of 
numbers. But he was the first to do it. His 
grid is called the sieve of Eratosthenes by 
those people who can pronounce it. Since 
his grid was named after him, you can 
name your list after you. Fair enough? 





Have you ever seen a digital clock or watch? 


Only one digit shows in each of the 
openings. How many different digits have 
to be available for any of the openings? 


Does O have to be available for the first 
Opening on the left? 


Huge outdoor clocks are often digital clocks. 
The numerals are formed by a 
series of light bulbs flashing on. 


From a distance these lighted bulbs 
would look like the numeral 1. 


Pa 


Many times all the bulbs that are needed 
to show any digit are arranged in an 
array. The bulbs that are turned on to 
show any given numeral are controlled 
by a machine. 
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Your job is to figure out one array of 
bulbs that could show any one of the 
numerals from 0 through 9. The numerals 
sometimes have a bit different shape 
than the ones we write. Be sure to show 
what each numeral would look like. 
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Find the following shapes if you can. Tell what 
object reminded you of each of them. Start with \ 
some plane figures. 


1. Squares or rectangles 
2. Triangles 


3. Parallelograms or quadrilaterals 
that are not rectangles 


Circles 


Pentagons or hexagons or octagons 


Now look for some solid shapes.Be sure to name 
the object that reminded you of the shape. 


6. Cubes or rectangular prisms 
7. Cylinders 
8. Spheres 
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Fold a piece of paper in half. Keep it folded. 
Find something with a sharp point. 
The end of a ballpoint pen will do. 





Make a number of holes through the paper. 
Make them about 1 cm apart. 
The holes should begin and end near the fold. 


Open the paper. 





Connect each pair of holes. Then connect each point. 
5. Does the left half of your picture match 6. Repeat this activity. This time make up a 
the right half? shape of your own. Do you know in advance 
Where is a line of symmetry? ; if it will be symmetrical? Why? 


Is there another line of symmetry? 
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There is another way to see symmetrical shapes. 

Put a mirror up to part of a shape. 

The edge of the mirror becomes the line of symmetry. 
You will see a reflection of the image on the paper. 
You will see asymmetrical shape. jf 


Find a mirror. Look at the 
right-side reflection. 

Look at the left-side reflection. 
Do you see the same image 
both times? 









Look at the clock in your room. Most clockfaces 
have the shape of a circle. How many equal 
parts is the circular clockface divided into? 
You'd better say 12 or you're in trouble. 


You're pretty good with folding. Trace around the 
bottom of a can or jar. Cut out the circular region. 


Divide it into 12 equal parts. It’s not hard. 
Fold in half. , 7 
Four hours 
marked. How 
many to go? 


Finish marking the hours. Your clock 

is complete. But our goal was to 

divide a circular region into 12 

parts. So finish. Draw lines from the Girantroune 

center to each number. . 
next page if 

All 12 hours are marked. you have time. 





Then fold in Open. Mark 
half again. 3, 6, 9, and 12: 
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Another 


How many squares 
can you find? 
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244 


288 
00 
03 


07 
dl 
alb 


20 
24 


au6 


ASSWERS 


a 8950; 6960; 5900 b 8900; 7000; 5900 


c 9000; 7000; 6000 


a 600; 570 b 7000; 7223 c 1500; 1534 
a 200; 209 b 3000; 3164 c 3000; 3263 
a 800 b 648 c 14000 d 17 064 


e 60000 f 83232 


a 3 b 3 Cuaal'2 d 12 e 10o0r11 f 

ie org methe ee ee ag 

#2 2. 14 3. 45 4. i 5. 34 6. 16 
1. $5.87. 2. 19.00 3. $3.26 4. 4.49 

1. 75mm 2.) f555/0 3. 4.584 / 4. 608 cm 
5. 8.44m 6. 3075m 7. 4.448 m 8. 444.8 cm 





GLOSSARY 


arithmetic mean An average 
Addthe 10 Divide by 6 6isthe 
numbers. 3 numberof 3)18 meanof 
+5 numbers. 10, 3, and 5. 
18 


composite number A number with a pair of 
factors other than 1 and the number 
C— sae 
6 is composite. 


congruent Two figures are congruent if they are 
the same size and shape 


(pene is congruent to ea 


curve A figure drawn without lifting the pencil 


AS [Cue 


curve closed curve simple closed curve 


data Numbers collected from events by counting 
or observing 


Another name for some fractions 


23 = 9.93 13=12 
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decimal point decimals 


decimal 


division quotient—> 22 R2<—remainder 
2 


20 
divisor —>13 )288 <— dividend 
260 (20 X 13) 
28 
26 (2 X 13) 
2 


fraction A number that tells how much 

















5 <— numerator 
t re ites 4 ‘7 < denominator 
Pde. Vip EN 12 (2a — 2 
iSeonenet 18 ~ 18+6 °° +3 
equivalent 
fractions 7 simplest teas 
ee 2 
Be) 
7 : pe common denominator 
0) =e 
line A B 
<e——_> 
line AB ~ 
ot 
A B 


line segment AB 
(part of a line) 


parallel lines 
(never meet) 







point of 


Z intersection ; ; 
perpendicular lines 


I (form square corners) 
right angle 


math sentence 


true: 3+6< 10 false: 6—3=4 


open: 6+ 0 = 10 open: 6+ 0 =10 
6+ 5=10 true: 6+ 4=10 
replacement for 0 solution 


mixed number Another name for some fractions 
1 10 

DL) = Ba 35 = 
10 3 3 
= mixed numbers ~” 


multiplication 


Agtkeere 
Re I hee 
Dae oe a7 = 28 
factors product 21 and 28 are multiples of 7. 


operation Using a pair of numbers to get another 
number 


addition multiplication 
oP x 
(plus) (times) 
subtraction division 
(minus) (divided by) 





polygon A simple closed curve made with line 
segments tortor 





Hoe ae 
regular 
triangle quadrilateral pentagon hexagon 


All sides and angles are congruent in a 
regular polygon. 


prime number A whole number greater than 1 
whose only pair of factors is 1 and itself. 2, 
3, 5, 7, 11 are some prime numbers. 


probability A way of finding how likely 
something is to happen 


quadrilateral A four-sided polygon 


jan (a 


parallelogram rectangle square 





ray A part of a line that starts at a point and 
continues without end in one direction 


P Q 
endpoint e——_——_«—_> ray PQ 


relation symbols =, #, >, < 


7>3 254.6 
7 is greater than 3 2+ 4 equals 6 
6<8 4 


6 is less than 8 4 is not equal to 6 


statistics Computing with data, such as finding 
the arithmetic mean for a set of numbers 


symmetry When a plane figure can be folded on 
a line to match exactly 


! 
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line of symmetry 


INDEX 


addition (whole number) 
applications 297 
checking by estimation 296-298 
hundreds, tens, and ones 16-17 
puzzles 296, 299 
renaming 16-17 
tens and ones 16-17 
thousands, hundreds, tens, and ones 
16-17, 298 


charts 243, 255-259, 266-267 
composite numbers 27, 40, 326-328 


decimals 
addition 183-186, 320-321 
applications 177-180 
comparing 180, 182 
multiplication 188 
number line 179, 181 
reading 178-182 
related to fractions 177, 179, 181-183 
rounding 186 
subtraction 184-189, 320-321 


division (whole number) 
applications 41, 49-50, 105, 107-109, 
Vitals Wakes, Als) 
checking by estimation 42-44, 102, 
104-112, 114-115, 118-121, 
306-308 


checking by multiplication 42, 44, 
48-49, 116-117 

dividend, divisor, quotient (definition) 
109 

facts 39, 50 

long form 
1-digit divisor 24, 40-46, 100, 102 
2-digit divisor 24, 48-50, 100, 

102-114, 116-121, 307-308 

3-digit divisor 115, 121 

related to multiplication 39, 103, 
105-107, 109-112, 115, 118-120 

shortened form 118-120 


fractions 


addition 
like denominators 90-92, 95-96, 149, 
218, 229, 312-313, 315 
mixed numbers 146, 150-152, 218, 
222-223, 229, 312, 314 
unlike denominators 158-163, 218- 
222, 226-227, 229, 312-313, 315 
applications 74, 97, 149-150, 152, 164, 
168, 172, 174, 228, 236-238, 311 


common denominator 146, 159-164, 
218-229 

comparison 74-78, 81-85, 174 

denominator, numerator (definition) 82 

equivalent 74-75, 77-78, 86-89, 97, 
218-229, 313 

greatest common factor 89, 147 

mixed numbers 83-85, 146, 148-149, 
218, 222-225, 229, 231-238 

multiplication 
mixed numbers 231, 233-238, 317 
related to addition 165-167, 230 
two fractions 168-174, 231, 235, 

316-317 
whole number and fraction 165-168, 
174, 230, 235, 316-317 

number-line model 78-80, 84, 90, 93 

ordering 82 

region model 7/7, 80-83, 86-87, 
90-91, 93-94, 153, 158, 167, 169-171, 
232 

renaming 88-91, 93-95, 146-164, 


173-174, 218-238, 315 
subtraction 

like denominators 93-96, 155, 218, 
229, 312-313, 315 

mixed numbers 146, 153-157, 218, 
224-225, 229, 312, 314 

unlike denominators 161, 163-164, 
218, 228-229, 312, 313, 315 


geometry 
angles 63-65 
congruence 59-60, 63-65, 70 
curve 66 
endpoint 54, 56 
intersection 61-63 
line 57-58, 61 
line segment 54-60, 62 
parallel 61-62, 64 
perpendicular 63 
plane figures 66-71, 273, 284, 287, 330 
point 54-58 
ray 56-58, 63 
solid figures 330 
symmetry 271-287, 332-333 
vertex 68 


graphs 244-252, 254-256 
maps 260-264 


math sentences 
applications 131-133, 135-143, 
equations 126-143 
inequality 126, 128-130, 132-134 
symbols 124-126, 128, 133-134 


measurement 

addition 127 

applications 204—205 

appropriate units 195, 203, 206-207, 
325 

capacity 201, 311, 323 

charts 193, 210, 323 

common units 194, 323 

equivalent measurements 194, 196, 
197, 210—215, 324 


estimates and close measurements 
195-197 
length 323 
centimetre 197 
metre 199 
millimetre 196 
mass 200, 323 
preferred units 198, 203 
prefixes 193 
relationship of SI units 201, 323 
standard sizes 204-205 
subtraction 127 
symbols 192, 203 
temperature 202, 322 
time 208-209 


money 
applications 11, 185-188, 320 
equivalents 319 
fractions of a dollar 177-178, 180 


multiplication (whole number) 


arrays 25, 51 

checking by estimation 32-38, 296, 
301, 303-304 

short form 37-38 

1-digit multiplier 24, 30-35, 38 

2-digit multiplier 24, 35-38, 303-304 

3-digit multiplier 303-304 


numeration 
applications 11, 292-293 
decimal system 177-182, 319 
roman numeral system 2-6 
standard numerals 5, 10, 20 
trilllons orless 2, 7-13 
value of digits 9, 12-13 


patterns 26, 51 
prime numbers 26-27, 40, 326-328 
probability 


applications 241-242, 267 
data 241-242, 265-267 


definition 265 
outcomes 265-267 


puzzles 296, 299, 305, 309, 329, 334-335 


rounding 18-21, 32, 104, 115, 121, 
294-295 


statistics 

data 243-256 

definition 252, 265 

mean (arithmetic) 252-256 
range 255-256 


subtraction (whole number) 
applications 21 
checking by addition 16 
checking by estimation 21, 300 
hundreds, tens, and ones 14-16 
renaming 13-16 
tens and ones 15 
thousands, hundreds, tens, and ones 

13-15, 300 


applications 28, 301 
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TABLES OF MEASURES 


METRIC 


LENGTH 10 millimetres (mm) = 1 centimetre 


10 centimetres (cm) 1 decimetre 

10 decimetres (dm) 1 metre 

10 metres (m) 1 decametre 

10 decametres (dam) 1 hectometre 

10 hectometres (hm) = 1 kilometre (km) 


ll 


Il 


| 


AREA 100 square millimetres (mm?) = 1 square centimetre 
10 000 square centimetres (cm?) = 1 square metre 
10 000 square metres (m7?) 1 hectare 
100 hectares (ha) = 1 square kilometre (km?) 


Il 


MASS 10 milligrams (mg) 1 centigram 
10 centigrams (cg) = 1 decigram 
10 decigrams (dg) =1 gram 
10 grams (g) = 1 decagram 
10 decagrams (dag) = 1 hectogram 
10 hectograms (hg) = 1 kilogram 
1000 kilograms (kg) = 1 tonne (t) 





1000 cubic millimetres (mm’) = 1 cubic centimetre 
VOLUME 


1000 cubic centimetres (cm’) = 1 cubic decimetre 





1000 cubic decimetres (dm’) = 1 cubic metre (m°) 
CAPACITY Liquid and Dry 

10 millilitres (ml) = 1 centilitre 

10 centilitres (cl) = 1 decilitre 

10 decilitres (dl) = 1 litre 

10 litres (2) = 1 decalitre 

10 decalitres (dal) = 1 hectolitre 


10 hectolitres (hl) = 1 kilolitre (kl) 
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